Human Engineering, 50 
A Maintenance Control Center, 61 
Electronic Computers for Petroleum, 53 


The Computer at Work 
Technicat Calculations 
Compressor Stations—Analysis 
Natural-Gas Systems—Design 
Pipeline investment—Analysis 


External Deposits and Corrosion in Boilers and Gas Turbines, 70 
Efficiency and Safety in Stamping Presses, 65 


Specification and Selection 
Safety 


The Profession of Mechanica! Engineering, 74 
Education in Transition, 76 


vs 


= Vy 


| 
| 


Steam Supply by B&W 


Keeps Boiler Room Hospital-Cliean at Hoffmann-La Roche 


Pharmaceutical Manufacturer Meets Expanded Needs in Small Space 


Spotless housekeeping, important 
throughout a pharmaceutical plant, 
was extended to Hoffmann-La Roche’s 
boiler room at Nutley, New Jersey, 
when two new B&W units were in- 
stalled. The new boilers meet expand- 
ing plant needs in a small space. They 
also take wide load variations in stride 
—on less fuel. Steam plays a multiple 
role in processing this famous line of 
pharmaceuticals, and the B&W Boilers 
provide a dependable, low cost sup- 
ply of clean, dry steam. 


No matter how you use steam, for 
processing or only for heating; no mat- 


ter how large or small your demand 
is, it will pay you to look at your 
steam costs. You'll be surprised how 
much money you’re burning. And 
that’s the money that really matters 
—not the initial cost of the boiler. 


Most boilers consume their initial 
cost in fuel every year. During the 
normal life expectancy of many boil- 
ers, the fuel bill can amount to several 
million dollars. Unless it is well-engi- 
neered, well-serviced, and well-main- 
tained, the efficiency of a boiler can 
drop off 2 or 3 per cent or even more. 


This amounts to a substantial sum of 
money. 


You save on your steam supply with 
B&W Boilers. That’s why it pays to 
buy the best for your steam operations 
—B&W’s top level engineering, long 
range sustained economy, and best 
performance. A national network of 
plants and engineers, supported by 
nearly a century of steam generating 
experience, is yours. Talk over your 
steam needs with B&W. 

The Babcock & Wilcox Company, 
Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 


| 
G-837-1B aa 


Photo: Courtesy Bryant Chucking Grinder Co., Springfield, Vermont 


New Departure su- 
per precision angular 
contact bearings add 
new sales appeal to 


"Yip Boll Bearings Cut Costs 


CUSTOMER PROBLEM: 


Machine tool maker experienced excessive assem- 
bly time with integral shaft type ball bearings in 
the production of 100,000-rpm grinding spindles 
for precision grinders. The ball bearing, with 
ground shaft serving as inner race, plus special 
balls, separator and outer race, required careful 
parts matching and assembly. Also, shaft and 
bearing replacement costs, if required, were high. 


SOLUTION: 


N/D Sales Engineer, in cooperation with the 
manufacturer, recommended using New Departure 
production ball bearings fitted directly to the shaft. 
These super precision, ultra high speed ball bear- 


418022 On IOQOOO RPM Grinding Spindle! 


ings eliminated the need for ball track grinding 
and delicate eccentricity matching at assembly. 
Using N/D ball bearings and engineering assist- 
ance, the manufacturer reduced parts and assembly 
costs $180 per unit. What’s more, in the rare case 
of spindle damage, shaft assembly replacement 
costs have now been reduced $175 (over earlier 
models) . . . shaft assembly or bearings can be 
replaced separately, thanks to New Departure. 


If you have new machine tool designs on the 
board, or are experiencing questionable costs in 
production, why not call on New Departure? 
There’s probably a high precision N/D production 
ball bearing that can save you time or money! 
For more information, write Department [-.6. 


EPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS A BALL 
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MM A C-E Package Boiler, Type VP, en e 
route to Europe. This boiler type is available i 


with capacities from 4,000 to 90,000 Ib of a 
steam per hr, with pressures to 700 psiand — | 
temperatures to 750 F in certain sizes. It is es 
designed for oil or gas firing. Several hun- | 


dred of these units are now in service. 


Mm A shop-assembled C-E High-Temperature Water 
Boiler, Type HCC, being unlocded at a midwest manu- 
facturing plant. It is one of two 12-million-Btu boilers 
used for plant heating. Available for capacities from 
10 million to 300 million Btu, this unit type is shop- 
assembled in sizes up to 50 million Btu for oil or gas 
firing —up to 40 million Btu for coal firing. Currently, 
more than 50 HCC Boilers are in service or on order. 


C-E offers LARGER 


A shop-assembled 
Controlled Circulation 
i] Boiler, Type PCC, being 
: prepared for shipment. 
This type unit is available 
with steam capacities from 
80,000 to 120,000 Ib per 
hr, and with pressures 
and temperatures to 1000 
psi and 900 F. For spe- 
cial applications, designs 
are available to provide 
higher steam pressures 
and temperatures. Seven 
PCC Boilers are now in 
service. 


SHOP-ASSEMBLED BOILERS 


Three service-proved designs with capacities to 120,000 lb per hr... 
pressures to 1000 psi... temperatures to 900 F 


The economies inherent in shop-assembled boilers can 
now be yours even if your steam requirements are as 
high as 120,000 lb per hr. The C-E line, consisting of 
three basic unit types, has been expanded to include 
pressures, temperatures and capacities well beyond nor- 
mal package-type limits. 

The standard, natural-circulation, C-E Package Boiler 
—Type VP—is now available with capacities to 90,000 lb 
per hr, and with pressures and temperatures to 700 psi 
and 750 F. 

Where greater steaming capacity is required, or where 
higher pressures or temperatures are needed for indus- 
trial processing or power generation, the shop-assembled 
C-E Controlled Circulation Boiler—T ype PCC—is available. 
It is designed for the 80,000-to-120,000-lb capacity range, 
with pressures to 1000 psi and temperatures to 900 F. 
For special applications, this unit is also available for 
considerably higher pressures and temperatures. 


The C-E High-Temperature Water Boiler—Type HCC— 
is an ideal type for large space-heating and certain 
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process uses. It is also available in shop-assembled form 
for capacities to 50 million Btu per hr. It is designed for 
pressures to about 500 psi, and can provide water at 
450 F or higher. 

The new, high-capacity ranges of these shop-assem- 
bled units represent the logical evolution of familiar and 
successful designs that have been proved in service for 
quality, economy and performance. 


Catalogs on any or all of these units available on request. 


COMBUSTION 
ENGINEERING & 


g ing Building 
200 Madison Avenue, New York 16, N. Y. 
: Combustion Engi ing-Superheater Ltd. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED 
EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PUL- 
VERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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THE COVER 
Wrap it up. Here, atomic fuel is sealed in a ‘‘bird-cage’”’ container by 
an engineer at Atomics International, a Division of North American 
Aviation, Inc. Destination: An L-77 laboratory reactor at the Uni- 
versity of Wyoming. The fuel consists of highly enriched uranium- 
235 in solution (uranyl sulfate) and will be used to start and run the 
reactor which was purchased from Atomics International for studies 
in physics, engineering, and chemistry. 


ey ; Man brings just so much comprehension and dexterity to his work. 
Editor, The machine must not make impossible demands. How much 


Assistant Editer, D. FREIDA sensing, data processing, and response can be asked of the operator? 
Sta@ Editor, MARIE ZANFARDING 


Art Editor, 4. BALFOUR ELECTRONIC COMPUTERS FOR PETROLEUM 53 
curopean Cormap., J. PESTER PETRE R. J. Baxter 
Production, Technical Calculations. W. S. Pickrell 
J.T. Manry, tl 
Natural-Gas Systems.................... L. R. Henry and R. B. Peritz 


Take a natural-gas system, say 200 wells. Design a trial network with 
compressor stations. Spend weeks in calculation. Now, try another 
layout. Now another. Hold it: We need a computer. 


Secretary, 0. SCHIER, 
Tressuzer, KATE 


Assistant % 4, SAGER A MAINTENANCE CONTROL L. G. Stine 61 


Ever try to cure “gold-plated maintenance’’? You faced problems in 
organization, planning, scheduling, and assignment of work. Your 
objectives: Less down time, lower costs. Here's a new approach. 


EFFICIENCY AND SAFETY IN STAMPING PRESSES 


8. &. A, SEROTZ 
Danger: Presses being purchased. Chosen unwisely, they can wreck 
ay MARTIN GOLAND the plant’s economy. Poorly equipped, they maim their operators. 
oe ; Fisher Body and Minster Machine report on these powerful machines. 


EXTERNAL DEPOSITS AND CORROSION IN 
BOILERS AND GAS TURBINES........................ B. A. Landry 70 
is A. 8. SOLOSTHIE Boilers and gas-turbine blades ‘‘capture’’ remarkably little of the ash 
that passes through. But any is too much. How can we design 
boilers and turbines to make them even poorer ash collectors? 


THE PROFESSION OF MECHANICAL ENGINEERING....... M. P. O’Brien 
Precisely what is a mechanical engineer, and what does he do? Our 
profession and our technical schools need a directive. The Dean of 
U. of C.'s College of Engineering offers his definition. 


Region GLENN FRYLD 
Region Ul, HEINZE 
Region FRANCIS ©. 
Region V, M. CaTHER 
Region Vi, Re 
Region Vil, M. Perovic 
Region Will, LINN HELANDER 


EDUCATION IN TRANSITION. Keonen 


The scientist has been closing the gap between the known and the 
unknown. Now we need engineers with the imagination, intuition, 
and judgment to fulfill the promise of the scientific age. 
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BaW JOB-MATCHED EXTRUSIONS 


can reduce the cost of your finished product 


.. they meet your design and production re- 
quirements because the extrusion process can 
produce a variety of shapes in solid or tub- 
ular form 

.. they meet product end-use specifications be- 
cause you have a choice of high-alloy and 
stainless steels, or special non-ferrous metals 
and alloys 


... they save production time because operations 
can often be reduced to a mere cutting to 
length and a few simple finishing operations 

Be sure it’s B&W when you specify extrusions. 
Call your local B&W District Sales Specialist, or 
write for Bulletin TB-413 for full information. 
The Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pa. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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ACIPCO 


CENTRIFUGALLY SPUN STEEL TUBES “f 


For almost 80 years, Morton Manufacturing Company of 
Muskegon Heights, Michigan, has been progressively build- 
ing bigger and better machine tools. a 

This ultra-modern turning and boring mill is 27 feet x 22 
feet x 40 feet high, and weighs 525,000 pounds. Load capacity 
is 120,000 pounds. Driven with 210 horse-power, it is the 
first machine of its type wherein the work remains stationary. 

Because of the herculean task this machine must perform, 
each component must be capable of precise performance 
under extreme loads. Morton wisely selected Acipco cen- 
trifugally spun steel tubing for the gigantic quill which 
houses and guides the rotary spindle. This tube is 24” in 
diameter, 3” in wall thickness and 17’6” long. 

Acipco centrifugally spun tubes have a dense, non-direc- 
tional grain structure that has extra-ordinary strength and 
durability, and is more easily machined to close tolerances. 

Whatever you may have in tubular applications, call on 
Acireco for perfect dependability. Our technical and manu- 
facturing competence will serve your exacting needs. 


Morton Manufacturing Company, of Muskegon Heights, 
Michigan, is a leading manufacturer of heavy duty mach- 
inery for the machine tool industry. Boring mills; drillers, 
planers, as well as special machine tools for national 
defense and the development of new processes are 
among their products. 


ACIPCO Centrifugally Spun TUBES 


SIZE RANGE: Lengths up to 410" have been produced 
to meet modern machinery requirements. OD’S from 
2.25" to 50"; wall thicknesses from .25" to 4”. 
ANALYSES: All alloy grades in steel and cast iron, 
including heat and corrosion resistant stainless steel, 
plain carbon steel and special analyses. 

FINISHED: As cast, rough machined, or finished mach- 
ined, including honing. Complete welding and machine 
shop facilities for fabrication. 


SPECIAL PRODUCTS DIVISION 
CAST IRON PIPE Co. 


)) 
‘BIRMINGHAM 2, ALABAMA 
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When trop is first 
installed, the invert- 
ed bucket is down 
and the valve is 
wide open. 


When steam is turn- 
ed on, condensate 
(solid color) flows 
into trap dnd out 
through discharge 


Steam (light color) 
reaching the trap 
floats the inverted 
bucket and closes 
the volve. 


‘the efficiency, dependability and freedom from maintenance | 
: necessary for the most profitable use of steam 


When more conden- 
sate enters the trap, 
the bucket loses 
buoyancy and pulls 
on valve lever. 


When weight of 
bucket times lever- 
age overcomes 
pressure on valve, 


orifice, until — 


traps, now represent the most advanced development 
of this time-proven principle. They provide all the 
advantages necessary for efficient, economical conden- 
sate drainage from virtually all types of steam using 
equipment. 


3; 


2. 


MECHANICAL ENGINEERING 


No steam loss — Steam never reaches the orifice 
even when there is no condensate load. 

Automatic air elimination — Vent in trap bucket 
passes air and other non-condensibles through to be 
discharged with condensate. 


. No cooling leg required — Condensate is discharged 


at steam temperature as fast as it reaches the trap 
because trap operates on difference in density 
between steam and water not on temperature. 


. Operates on any back pressure — Failure of one trap 


in system will not cause others to open because high 
back pressure does not affect an Armstrong trap 
other than to reduce capacity. As long as there is a 


860 Series for 800 Series, 
low pressure side inlet, 
heating service. side outlet. 


ARMSTRONG 
INVERTED BUCKET STEAM TRAPS 
are designed and made to give you these big benefits: 


@ Amstrong Traps, the first inverted bucket steam 


bucket sinks and 
opens trap. 


pressure differential across the orifice the trap will 
close on steam and open for condensate. 

5. Unaffected by ordinary dirt —Swirling action of 
condensate keeps dirt in suspension until discharged 
with condensate, prevents it from lodging in valve. 


6. Completely dependable — Proved design plus the use 
of all stainless steel working parts assure continuity 
of service and length of service unmatched by any 
other trap. 

7. Big capacity in a small, economical package — 
Armstrong design gives you the highest practical 
capacity for any given pressure. And remember, 
Armstrong capacity ratings are based on hot con- 
densate at the working pressure differential stated, 
not on theoretical orifice capacities. 

Further information on these advantages plus much 

additional information is given in the 48 page Armstrong 

Steam Trap Book. Ask your local Armstrong 

Representative or write direct. 


880 Series, 200 Series, Forged Stee! Series 
integral bottom inlet, for high pressures, 
strainer, top outlet. high temperatures. 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 


ARMSTRONG MACHINE WORKS 
8943 Maple Street ® Three Rivers, Michigan 
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ANNOUNCING NEW POWELL 


Handwheel Nut—securely holds malleable iron, non- 
heating handwheel to the stem. 


Protruding Packing Gland—a Powell feature—com- 
presses the packing, offers additional guidance to 
the stem, and prevents packing nut from becoming 
loose and rotating with stem. 


Deep Stuffing Box—holds more than ample amount of | 
high-grade steam packing. 


Stem—is high tensile bronze, extra heavy, of large 
diameter, with long Acme threaded section. a 


Repack-Under-Pressure Seat and Collar—permit valve to ie 
be repacked under pressure when fully open. 


Body—a high tensile bronze casting, scientifically 
designed to provide full flow area through the valve. ~ 


Wedges—Interchangeable Solid or Double Wedges 
are available in rising stem valves. They are held 
to stem by a “T’’ slot, and are accurately guided to 
valve seats by means of integral cast lugs that 
travel in female guideways in the valve body. 
Entirely clearing the waterway, full unobstructed 
flow through is assured. 


Sectional—Union Bonnet Rising Stem Gate Valve Fig. 2700—125 pounds, Fig. 2714—150 pounds. 


POWELL...world’s largest family of valves 
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BRONZE UNION BONNET GATE VALVES 


for 125 and 150 pounds WS 


These new BRONZE Union Bonnet Gate Valves 
have many superior features—some of which are 
outlined here. For complete details, write for new 
illustrated circular. Or check with your nearest 
Powell Valve distributor. 


Identification Plate—gives Figure Number and kind of 
valve. 


Heavy Hexagonal Packing Nut—for holding gland and 
adjusting packing. 


Long Bonnet—cast of high tensile bronze for long 
service. 


Octagonal Ring Nut—is deep threaded and tightly 
holds body-bonnet connection. Affords additional 
wrenching positions. 


Ample Space—between seats and end of pipe thread 
prevents injury to seats when screwing pipe into 


Detail of Sectional View Inside Screw Rising Stem Gate Detail of Sectional View Non-Rising Stem Gate Valve show- : 
Valve showing Double Wedge Disc and Integral Seats. ing Solid Wedge Disc that rises on stem. Integral Seats. 


THE WM. POWELL company *« Dependable Valves Since 1846 + Cincinnati 22, Ohio 
MECHANICAL ENGINEERING 
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e- BUONACCORS! & MURRAY 


** Consulting Engineers 350 Mission Street 


CITY 
KEYSTONE STEAM GENERATORS 


® Consulting Engineers and their staffs are actively engaged in selecting and coordinating the most dependable 
equipment available. We are proud of the confidence they have placed in Erie City. 

Built-in quality is the backbone of confidence — and hundreds of Keystone Steam Generators are in 
service today because they incorporate proven quality design features. 

Design features such as tangent furnace and outer wall tubes plus double steel encased insulation keep 
outer casing cool to the touch. The top smoke outlet eliminates the inconvenience of a hot stack in the aisle, 
minimizes required floor space and reduces building costs. Keystones have no baffles or headers which 
generally are a source of troublesome maintenance. 

These features and many more have proved the Keystone to be a safe, highly efficient steam generator 
with plenty of reserve power. Write for our comprehensive Bulletin SB-5994-F, 


LOW EXIT TEMPERATURES AND HIGH EFFICIENCIES ARE STANDARD WITH THE KEYSTONE 


You can depend on for sound engineering 


BRIE CITY IRON WORKS: Erie, Pa. 


STEAM GENERATORS © SUPERHEATERS © ECONOMIZERS © AIR PREHEATERS 
WASTE HEAT BOILERS © FIRE and WATER TUBE PACKAGE BOIULERS 
Ott and GAS BURNERS © STOKERS © PULVERIZERS 
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ELWOOD S. TOWER 
CONSULTING ENGINEER 
311 INVESTMENT BUILDING 
PITTSBURGH 22, PA. 


SANFORD AND DUDLEY 
126 Carondelet Street * New Orleans, Lovisiana CONSULTING 
ENGINEERS 


Choelty Hespita 
New Orleans, 


200 Raysione Steas 


COSTON FRANKFURT»: SHORT 
ARCHITECTS AND ENGINEERS +++ 
OKLAHOMA CITY, TULSA, OKLAHOMA 


Srial Hospital 
Gkiah City, Oklahoma 


mae h.p. Keystone Steam 
Brators, Gas Fired 
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* Working with you and your contractor— 


SI SOURCE OF 
FOR ALL THIS 


Through the integrated 


Fe 
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SUPPLY = RESPONSIBILITY 
POWER PLANT EQUIPMENT 


facilities of YYUBA—NATIONWIDE to serve you best 


- The problem of coordinating all the purchases and 
delivery of specialized equipment for steam plants 
can be greatly simplified —when it is packaged as 
a single responsibility with Yuba. 

The advantages to you, your consultants and 
your contractor are many. They can easily add up 
to major savings in time, money and trouble. The 
experienced Yuba organization is geared to deliver 
a fully integrated service every step of the way: 
through equipment design, engineering, manufac- 
turing, installation and erection. 

Operating nationwide, the divisions and manu- 
facturing plants of Yuba serving the power industry 


are ideally equipped and located to maintain the 
highest product quality standards and meet the 
most demanding completion dates — economically. 

Call in your Yuba man. Discuss your plans and 
problems with him. See how your job can be made 
easier with his and Yuba’s help. 


DIVISIONS AND SUBSIDIARIES SERVING 
THE POWER INDUSTRY: Yuba Heat Transfer 
Division « Adsco Division « Yuba Manufacturing 
Division « Southwest Welding & Manufacturing 
Division « Judson Pacific-Murphy Division « Yuba 
Consolidated Erectors, Inc. 


A print of this power plant artwork, suitable for framing, is 
available free of charge. Write Yuba Consolidated Industries, Inc., 
Dept. MF, 351 California St., San Francisco, California 


California Sifeet; San ¥rancisco, California - 


— 1 
7 
9 4 9 14 
YUBA PRODUCTS FOR STEAM POWER PLANTS 
1. Intake gates 6. Gantry or semi- 11. Evaporators 
2. Trash racks and gantry cranes 12. Fuel oil preheaters 
rakes, guides 7. Hoists 13. Oil storage tanks 
3. Butterfly valves 8. Surface condensers 14. Tank suction heaters 
4. Penstocks 9. Feedwater heaters 15. Steel stacks 
5. Expansion joints 10. Structural steel work 16. Surge tanks 
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You can solve many problems better 
and at lower cost with DIAMOND Roller Chain 


Complex Automated 
Equipment for Post Office — 
“Departmentis 


Synchronized by 


@ Labor-saving equipment developed for the 
Post Office Department by the Rabinow Engi- 
neering Company, ‘Washington, D. C., uses 
Diamonpd Roller Chain exclusively for power 
transmission, conveying and to synchronize the 
machine’s multiple operations. 

The smooth coordination of the several func- 
tions performed by this one machine demon- 
strates the adaptability of Diamonp Roller 
Chain to a wide range of power-and-motion 
transfer problems. The equipment’s efficiency 
and operating economy testify to DIAMOND’s 
accuracy, its durability and dependable, trouble- 
free service. 

DIAMOND engineers will be glad to help you 
work out roller chain drives that will result in 
better design, better performance and lower 
operating costs for your product. 


DIAMOND publishes a complete library of 
roller chain information for design engi- 
neers ... available upon request, without 
obligation. Write for your copies today. 


DIAMOND CHAIN COMPANY, Inc. 


A Subsidiary of American Steel Foundries 
Dept. 413, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors In All Principal Cities 


DIAMON 
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a, Five parallel strands of DIAMOND Roller 


Chain feed code-marked letters to an 
electronic decoder which presets the 
“memory wheel” codes attached to letter 
baskets. Letters are automatically fed 
to the baskets by a second DIAMOND- 
equipped conveyor. 


The main conveyor consisting of parti- 
tioned baskets suspended between par- 
allel strands of DIAMOND Conveyor 
Chain, passes over rows of “destination” 
bins and deposits each letter in its ap- 
propriate bin in response to the preset 
arrangement of the “memory wheels.” 


Single Strand 
DIAMOND Roller 
Chains synchronize 
the many conveying, 
timing and selective 
movements required 
to sort mail rapidly 
and accurately in 
Rabinow’s automated 
equipment. 
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Introducing: 


NEW HIGH 
PRESSURE PUMPS 


AT NEW LOW 


Before you buy a high pressure pump for your hydraulic applica- 
tion, see Worthington’s new KCA and KCAQ pumps. You can 
depend upon these two new pumps to give you highest capacity 
and most pressure at truly low prices. 

These horizontal power pumps save you up to 53% on initial 
cost. Some of the many applications for the KCA and KCAQ 
units include hydraulic presses and shears, steel mill roll balance, 
die casting, boiler feed service, descaling, cleaning and washing, 
fog spraying, hydrostatic testing, and rifle drilling coolants. 

The KCA and KCAQ pumps have 6 outstanding features: 
1. Meets wide range of conditions. Plunger diameters can be varied from 
14 to 24 inches. 

2. Fewer Spares to carry —Wearing parts interchangeable between 
KCA and KCAQ pumps. 

3. Many ‘“‘extras’’ included as standard such as solid ceramic or 
Colmonoy plungers, suction air chamber to minimize noise and pulsa- 
tion, plunger packing and stuffing box cover. 


PRICES 


KCAQ PUMP 


3 PLUNGER KCA PUMP 


4. Flooded suction adequate because large pipe connections minimize 
friction. KCAQ has 4” suction, 3” discharge on either side. KCA has 
3” suction, 3” discharge on either side. 

5. Less valve wear resulting from guided, wing-type valves that are 
self-grinding. Liberally-sized suction and discharge valves both remov- 
able through single top covers. 

6. No shaft deflection problems. Extra heavy crankshaft has ai/ roller 
bearings. 


For complete information, get 
in touch with your nearby 
Worthington representative. Or 
write to Worthington Corpora- 
tion, Section 32-4, Oil City, Pa. 
In Canada: Worthington 
(Canada) Ltd., Brantford, Ont. 


WORTHINGTON 


%* Handles up to 500 Amperes on 
Short-Period Overload 

* Holds Line Voltage Constant to +0.25% 

* NO Waveform Distortion 

* NO Power Factor Restrictions 

* NO Relays to Cause Transient Pulses 
or Chattering 

* Can Be Connected to Handle 10% or 
20% Line-Voltage Variations 

* Output Voltage Can be Varied +10% 
from Nominal Voltage 


* Allin a 0.9 Cubic-Foot Package 
For 115v, 60-cycle lines The Type 1570-AL . . . $490 
For 230v, 60-cycle lines The Type 1570-AH .. . $510 
50-cycle models are available 


... Fully Militarized Regulators with 
Separate Control and Regulator Units 
same features as standard model pilus: 

% Meet Requirements of MIL-E-4158B and MIL-E-16400 
* Easy to Maintain... All Circuits Readily Accessible 
* Highest Reliability Components Throughout 


For 115v, 45-55- and 55-65-cycle lines 
The Type 1570-ALS15... $670 


For 230v, 45-55- and 55-65-cycle lines 
The Type 1570-AHS15... $690 


1570-AH or 1570-ALS25 
1570-AHS15 15v, 
230¥ 


Correction range + 18% 
in percent of 
output voltage 


in amperes (Output current per phas 
THREE-PHASE 


5 connected: FOR REGULATION OF 


Correction accuracy in 
: A A three-gang motor-driven 

simultaneously in response 
Correction ee in 10 10 10 ¥ : Sea to variations occurring in 
: one phase. Where balanced 

lines or loads are not avail- 
able, three singie-phase 
For 115v, 45-55- and 55-65-cycle lines asad Regulators should 

The Type 1570-ALS25 ... $865 


For 230v, 45-55- and 55-65-cycle lines 
The Type 1570-AHS25.... $885 


KVA 


Write For Complete Information 


GENERAL RADIO COMPANY 


intemaiama lant and Main Offices WEST CONCORD, MASSACHUSETTS 


NEW YORK AREA CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 

Broad Ave. at Linden 6605 W. North Ave. 1150 York Rd. 8055 Thirteenth St. 1182 Los Altos Ave. 1000 N. Seward St. 99 Floral Pkwy. 
Ridgefield, N. J. Ook Pork, il. Abington, Pa. Silver Spring, Md. Los Altos, Cal. Los Angeles 38, Cal. Toronto 15, Ontario 

N.Y. WOrth 4-2722 Village 8-9400 HAncock 4-7419 JUniper 5-1088 WhHitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 


N. J, WHitney 3-3140 
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MECHANICAL 


ABRASIVE IMPACT 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
to withstand abrasive impact, our Applica- 
tion Engineering staff can serve you. Their 
specialty is helping you track down the pre- 
cise steel plate for any job. They research a 
problem from the design stage right through 
to how the equipment has performed for 
years after its installation. This practical 
observation and experience—combined with 
metallurgical know-how —is yours for the 
asking. It’s been saving our customers 
money for years. 

For example: working recently with a 
conveyor engineer, our people showed why 
321 min. BHN quality Lukens “T-1” would 
perform equally as well as a previously 


used metal costing twice as much. On the 
other hand, the same group has suggested 
the regular quality of Lukens “T-1” for a 
uranium mine skip hoist, where a slightly 
softer steel will actually hold up longer. In 
still another conveyor application—in a coal 
preparation plant — our engineers demon- 
strated how stainless steel, Type 304, would 
produce long-term savings. The high initial 
cost of stainless was reduced by using it in 
Lukens clad plate form. 

If your assignment is abrasive impact, 
why not let it be our assignment, too? Con- 
tact Manager, Application Engineering, G69 
Services Building, Lukens Steel Company, 
Coatesville, Pa. Also.... 


ASK FOR LUKENS “T-1”" STEEL BULLETIN 


ENGINEERING 


Helping Industry 
Choose Steels 
That Fit The Job 
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take 


many Rust-Oleum 
DIFFERENCES 


yourself! 


A few easy strokes of the brush proves more than a thou- 
sand words . . . see how smoothly Rust-Oleum flows on... 
no pull, no drag . . . and it dries free of brushmarks. See, 
too, how much more coverage Rust-Oleum gives you . . . 
up to 30% more area depending upon the condition and 
porosity of the surface. 


If your metal surfaces are rusty— simply brush or spray 
Rust-Oleum 769 Damp-Proof Red Primer right over the 
sound rusted metal after scraping and wirebrushing to 
remove rust scale and loose rust. The specially-processed 
fish oil vehicle in the primer penetrates rust to bare metal— 
driving out air and moisture. Easy as that to Stop Rust— 
and save time, money, and metal. 


For lasting beauty —follow up with a Rust-Oleum finish 
coating in the color of your choice —from grays, greens, 
blacks, and aluminums to yellows, blues, whites, or browns 
—or from the many popular pastel shades. 


That is the Rust-Oleum System‘of primer and finish coat 
for maximum over-the-years protection. A system that is 
measured by the money you save. Specify Rust-Oleum 
for maintenance, new construction, and re-modeling. Your 
Rust-Oleum Industrial Distributor maintains complete 
stocks for prompt delivery . . . he will be happy to consult 
with you on your coating problems. a 


A matter of excellence. 
SEE OUR 


Distinctive as your own fingerprint. 
SWEET'S 


Apply Rust-Oleum 769 Damp-Proof Red Primer 
directly over sound rusted surfaces. Saves primer penetrates rust to bare metal—as 
costly surface preparations—lasts and lasts. 


The specially-processed fish oi! vehicle in the 


proved in radioactive tracing studies. 


Rust-Oleum, in its many forms, resists rain, Up to 30% more coverage with Rust-Dleum, 
fumes, heat, moisture, sun, and general weath- depending upon the condition and porosity of 
ering to stand up over the years. 


the surface. Another Rust-Oleum difference. 


a 


4 


Rust-Oleum primers and finish coatings are easily applied 
by spray. Flows smoothly . . . may be used in conventional, 
hot spray, or high pressure air-less spray. 


What is your coating problem? What color do you need? Get lasting 
beauty in the color of your choice. Mail coupon for color charts. 


-—— SEND FOR FREE TEST SAMPLE! ATTACH TO YOUR LETTERHEAD! -—; 
Rust-Oleum Corporation | 
2981 Oakton Street, Evanston, Illinois 
Please send me the following at no cost or obligation: | 
C Free test sample of Rust-Oleum 769 Damp-Proof Red Primer | 
for rusted metal surfaces. | 
( Complete literature with applications and color charts. | 
(Information on matching special colors. 
Thirty-page report on Rust-Oleum fish oil penetration. 
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performance-tested in our plant 


Performance-proved 


in Memphis... 


BURNS AND ROE, INC. 
Engineers and Constructors 
Prime Contractors for the 
Thos. H. Allen Electric Generating Station, 
Memphis Light, Gas & Water Division, 
City of Memphis, Tennessee 


One of nine City of Memphis 12-stage Pacific boiler feed pumps on performance 
test in Pacific’s especially engineered testing laboratories. All nine pumps 
were completely tested at Pacific — are now on the line in the Memphis plant... 


INSPECTION — Each and every part of Paciric Boiler Feed 
Pumps is inspected and checked prior to assembly. The 
finest precision gauges are used to check the accuracy of 
each part, to insure the proper fit during assembly as well 
as the proper fit when replacement parts are installed in 
the field. 


HYDROSTATIC TESTS — Each part subject to internal pres- 
sure, whether forged or cast, is hydrostatic tested. This 


includes such parts as the case, heads, jacketed packing 
housings and bearing housings. 


PERFORMANCE TEST -— Paciric’s test laboratories are 
equipped with calibrated motors and instruments; a variable- 
speed steam turbine coupled to a torque meter. Closed tanks, 
vacuum pumps and all other equipment necessary accu- 
rately establish the complete performance characteristics of 
each pump. Test procedure for multi-stage pumps also 
includes a check of axial thrust. 


PACIFIC PUMPS 
Inc... A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 
BF.29 Offices in all Principal Cities 
ENGINEERING 
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FOR VERTICAL ATTACHMENT 


MECHANICAL 


GRINNELL CONSTANT 


BASIC DESIGNS... 
11 DIFFERENT METHODS 
OF ATTACHMENT 


Grinnell Constant Supports are avail- 
able in a range of sizes to provide capa- 
cities for loads from 27 lbs. to 57,500 
Ibs., with travels up to 16 inches. 

Both vertical and horizontal hangers 
are designed to operate in extremely 
limited space. In the selection of types, 
there is a choice of 11 methods of 
attachment to structures—either above, 
between, or below supporting steel. 

Grinnell Constant Supports provide 
mathematically perfect load support 


throughout all positions of travel . . . 
also a full 70 percentage points of 
adjustability is built into them. No less 
than 10% of this adjustability is allowed 
either side of calibration for plus or 
minus change in load. Field readjust- 
ments are easily made by turning a 
single load adjustment bolt. 

Call on Grinnell’s Pipe Suspension 
Department for help with your pipe sus- 
pension problems. Grinnell Company, 
Providence 1, Rhode Island. 


HORIZO ATTACHMENT 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


JUNE 1959 / 21 


| 
wap 
— = 
| 

’ 

, 

| . 

| 

iy 


4 


, 


The Thompson Level-Loder raises and lowers to any height from curb side to 414 
feet. Hydraulic cylinders lift the body up and down in a vertical guide mounted 
on the truck cab. Thompson Trailer Corp., Pikesville, Maryland, a subsidiary of 
General American Transportation Corp., Chicago, introduced the new design. 


It tilts 
at 


Unique truck built lighter, 
stronger with (iss) COR-TEN Steel 


Here’s a truck body that acts like an elevator. With front wheel drive, it 
has no rear axle or drive shaft. Hydraulic cylinders tilt it forward, backward, 
sideways, and raise it up and down to any height from curb level to 4% 
feet. This cuts loading time as much as 75% and makes unloading up to 
five times faster. 


Because the main stress of the lift is concentrated at the wheel box 
housings, they have to be as strong as possible. And because the truck body 
is lifted along with the payload, the body has to be as light as possible. The 
entire body, including the wheel housings, was built with USS Cor-Ten 
High-Strength Low-Alloy Steel because this grade meets the demands of 
both lightness and high strength. Cor-TEN Steel’s 50% higher yield point 
means it can be used in thinner and lighter gages, reducing weight as much 
as 44 with no sacrifice in strength. And it has high resistance to abrasion, 
atmospheric corrosion, impact and fatigue. 

U. S. Steel produces three brands of High Strength Steel—Cor-TeEn, 
Tri-TEN, and MAN-TEN. Each has characteristics that make it ideal for 
special design applications. For complete information about these “‘steels 
that do more’, write to United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS, COR-TEN, TRI-TEN and MAN-TEN are registered trademarks 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & iron—Fairfield, Alabama 
United States Stee! Supply— Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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One order, one source 
... every fastener need! 


Some things 
need 
different... 


Sound connections are of utmost importance to every 
project, especially today as requirements become in- 
creasingly critical. Many times the unusual is the 
economical answer. Making the unusual is an im- 
portant part of our service. And because of our com- 
plete facilities and design engineering experience, we 
usually come up with complete answers. 

For operating dependability and efficiency, we 
might suggest a slight modification of design or ma- 
terial of the part in use. Then again, one of our many 
standards may better suit your needs. Either way, if 
you have a particular connection problem—one re- 
quiring a low-cost solution, let us see what we can do 
to help. The services of our specialists are readily 
available through your Screw and Bolt representa- 
tive. Contact him today or write us direct. Others do. 


VMA 6732 


THE NA 


SCREW AND BOLT CORPORATION 


Formerly Pittsburgh Screw and Bolt Corporation P.O. Box 1708 ES Pittsburgh 30, Pennsylvania 


OS Tt OM PLE TRIAL FASTENERS 


AM ERICA 
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Designing for 


Gear assembly improved. A Waldes Truarc Series 5100 retaining ring in this anti- 


axial assembly 
with Truarc 
backlash gear assembly eliminates machining and staking operations, reduces hub size, 
and allows easy disassembly, after gears are cut as a unit, for faster, better deburring. a ° 
Typical savings: $350.00 per 1000 unis retaining rings 


eliminates parts, machining, speeds 
assembly, simplifies maintenance 


The proper application of retaining rings on or 
in axial assemblies can often effect startling 
simplifications and economies in design when 
compared to corresponding designs with con- 
ventional fastening devices. A few typical ex- 
amples, using basic types of retaining rings, 
are shown in the accompanying drawings. 

Threading, tapping, drilling, facing and other 
Threaded retainers eliminated. in this self-sealing coupling, costly internal and Costly, time-consuming operations can be 
external threaded retainers were eliminated by easy-to-apply internal (Series 5000) and eliminated. Retaining rings are already in wide 
external (Series 5108) Truarc retaining rings. Savings per unit amounted to $4.02. use in a tremendous variety of equipment rang- 
ing from household products to high-precision 
military gear designed for use under the most 
severe environmental conditions. They are 
quickly and simply installed in easily cut grooves 
which can often be machined simultaneously 
with other operations. The rings can frequently 
replace bulkier, more costly fastening devices 
—such as nuts, screws, studs, threaded sleeves 
and retainers, cotter pins, set collars, rivets 
and machined shoulders. 

What's more, rings frequently make prac- 
‘ tical designs which could be achieved with no 
other known fastening device. 
a Although the ring types shown here are basic, 
Truarc retaining rings come in 50 functionally 
End-cover design simplified. In this general-purpose pump, two Waldes Truarc, different types, as many as 97 different sizes 
Series 5000, internal retaining rings make possible the elimination of two cover-plate within a type, 6 metal specifications and 13 
castings (plus machining) and eight screws (plus drilling and tapping). Weight and dimen- finishes. You'll find detailed descriptions of 
sions are reduced and assembly and disassembly are greatly facilitated. Typical cost Truarc retaining rings and assembly tools, plus 


savings: $1.48 unit. 
nes: $ vt more than 70 typical applications in the new 


24-page catalogue RR10-58. Write for your co 
WALDES today. 


e And remember, Waldes engineers are always 

T ad A F ready to help you solve your application prob- 

Je lems—whether it involves one of the standard 
Truarc rings or a “‘special’’ to fit your particular 


R ETA I N ' NG Ri NGS requirements. Waldes Kohinoor, Inc., 47-16 


Waildes Kohinoor iInc., Long Island City 1, Austel Place, Long Island City 1, N. Y. 


©1959 WALDES KOHINOOR, INC. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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121,000 square feet of space at your service. 
Power piping facilities at Pittsburgh include 56,000 
square feet of plant area and an additional 65,000 square 
feet for exterior storage. An additional new plant is 
located on a 15-acre site in Jackson, Mississippi. 


New product development. Blaw-Knox pioneered 
the enclosed type of functional spring hanger as part 
of their complete line of hangers for supporting any 
piping system. Here a group of hangers individually de- 
signed for a project is factory checked to assure fast 
field erection. 


Your job is under the personal supervision of an experi- 
enced engineer, who follows your project from beginning 
to end. Your piping is handled with the most modern 
equipment for welding, heat treating, and bending. 
Fabricating techniques, proven by rigid testing, are used. 


Stress calculation cut from months to a day... 
with pace-setting engineering. An exclusive Blaw-Knox 
method uses an electronic computer for automatic com- 
putation with no limitation on the complexity of system. 
Full accuracy, with tremendous savings in time and 
cost. Write for details. 


BLAW-KNOX COMPANY 


BLAW-KNOX Power Piping Division 
— 829 Beaver Avenue, Pittsburgh 33, Pennsylvania 
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Some Ideas 


A year of relentless testing has produced 
a small library of interesting facts about 
HERCULENE (T.M.) Drafting Film. 
What follows is a consensus of drafting- 
room experience with HERCULENE—by 
K&E and its customers—with some up-to- 
date recommendations for using it. Take 
the matter of... 


Shiny Back vs. Pencil Back 


A basic question is: do you need a double- 
surfaced drafting film? We make HERCU- 
LENE Drafting Film both ways, of course 
—with a single surface (shiny back) and 
double surface (pencil back). It’s our rec- 
ommendation that you use pencil back 
HERCULENE only if it’s your practice 
to make basic drawings on one side, 
changes on the other. For most other uses, 
shiny back is preferable. (At first, the 
double-surface film was chosen by many 
drafting rooms because it lay flatter on the 
board than shiny back. This is no longer 
true. K&E research labs have come up 
with a fully effective anti-curl treatment. ) 
Especially in filing, shiny back HERCU- 
LENE presents fewer problems. The clean 
non-abrasive back won't smudge the face 
of the sheet underneath, even in a heavy 
stack of tracings. If you'd like to compare 
a few sheets, please let us know. 


Note sharp clear lines made by Duralar pencil 
on HERCULENE Drafting Film. 


Plastic Pencils and 
the HERCULENE Surface 


Not just a handy catch-phrase, when K&E 
puts its exclusive “engineered surface” on 
a drafting material, the result is an exact, 
uniform tooth for sharp pencil drawing, 
inking and typing. With HERCULENE 
Drafting Film, however, an entirely new 
type of plastic (non-graphite) pencil yields 
especially good results. Quite a few of our 
customers have reported favorably on the 
well-known Staedtler “Duralar” brand. 
Duralar pencils come in five hardnesses, 
are non-smudging and have generally good 
covering power, sharpness and erasabil- 
ity. After about 20 prints, the Duralar lines 
show up consistently better than those 
made by a regular pencil, since graphite 
lines tend to lose density. 
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Wet That Eraser! 


The erasing qualities of HERCULENE 
Drafting Film are excellent, but (as with 
the pencils) we've discovered it’s a new 
type of vinyl eraser that gives the best 
results. Examples of these non-rubber type 
erasers are the Richard Best “TAD” and 
the Eberhard Faber “RACE KLEEN” — 
both available from your K&E dealer. 
With vinyl erasers, pencil lines whisk off. 
Even stubborn ink and typing can be re- 
moved easily, with no damage to the sur- 
face. Here’s a tip on how to do this: 


Moisten the eraser slightly. It becomes no 
more abrasive, but a lot more “erasive.” 
Moistening is a must when removing Du- 
ralar lines or typing after exposure to heat. 
(Incidentally, don’t use electric erasing 
machines, steel erasers or typewriter eras- 
ers.) When erasing large areas, certain 
chemical eradicators work fine too. Our 
suggestion: use Vythene or a very light 
application of a denatured alcohol such 
as Solox, both of which can be applied 
with a cotton swab or clean cloth. 


The Cleaner the Better 


HERCULENE Drafting Film was de- 
signed for ink work, and its ink take is 
unexcelled. But like all films, its non-ab- 
sorbency makes a few preparations ad- 
visable. The surface should be cleaned 
thoroughly before inking. Quickest and 
most effective way to do this is with the 
ABC Draftsman’s Dry-Clean pad, which 
will remove finger marks and “traffic film” 
simply by rubbing the pad over the sur- 
face. Pouncing will also work well. A 
damp cloth is all right for general clean- 
ing, but does not do the best job of pre- 
paring the surface for ink. 


Inking over graphite pencil lines comes 
out best when done over light lines, drawn 
with a harder grade of pencil. A good way 
to remove excess graphite is to go over the 
drawing with an ABC pad. Inks vary in 
their usefulness on HERCULENE. We've 
tested several, and you're welcome to these 
results as well, on request. 


After Typing, Please Pounce 


Typed impressions on HERCULENE 
Drafting Film are crisp and sharp, but 
may take a while to dry because the film’s 
surface doesn’t “swallow” ink readily. A 
light pouncing right after typing will dry 
the ink and fix the lines — giving you uni- 
form permanent contrast. 


A new typewriter ribbon will produce the 
best impressions. At K&E we've tested a 
healthy variety of ribbons and we'd be 
pleased to send you the results on request. 


Outstanding Advantages 
Proved in Tests 


We're pleasantly amazed at the short time 
it took for HERCULENE Drafting Film 
to become an accepted “staple” — along 
with ALBANENE® Tracing Paper and 
PHOENIX® Tracing Cloth. Actually, it's 
a rare drafting room by now that has not 
tested HERCULENE during its first year 
on the market. The findings: All proper- 
ties considered, HERCULENE stands up 
better than any other drafting film. It has 
great resistance to heat, aging and abuse. 
Its exclusive “engineered surface” plus its 
tough, durable Mylar® base provide supe- 
rior pencil and ink take, fine erasability, 
remarkable dimensional stability...a com- 
bination we're proud to call unbeatable! 


The K&E dealer near you has HERCU- 
LENE now. Stop in and see him. 


like samples too. 


Name & Title 


KEUFFEL & ESSER CO.., Dept. ME-6, Hoboken, N. J. 


Please send further information about HERCULENE Drafting Film. I'd 


Company & Address 


2001 
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twin-furnace de- 
, with or with- 


Towers—induced draft counter 
towers of all-redwood construction for 


‘ton generators, pressurizers, reactor ve 4 
sels, separately-fired superheaters for sta- 
tionary and marine power plants. 


-PULVERIZED FUEL SY 
gineered systems utilizing FW ball mil of 
B planetaty roll and table pulverizers. 
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HEAT ENGINEERING 
SIMPLIFIES LAYOUT and 
WITH NEW SINGLE-PASS, 


Compact shel/s use economical short 
tubes, eliminate two waterboxes, simplify 
valving. Balanced back pressure and 
built-in backwashing system offer 
further advantages for Alabama Power 


Company’s Barry Steam Plant, Unit No. 3. 


Problem: Alabama Power Company and Southern 
Services, Inc., Engineers, specified that the dual ex- 
hausts of the 225,000 kw turbine be handled with 
condenser tubes at right angles to the turbine shafts 
—in the tight confines of a plant extension for Barry 
Steam Plant, Unit No. 3. 


Solution: Heat Engineering by Foster Wheeler 


By application of the established principles of Foster 
Wheeler condenser design, a most economical arrange- 
ment for a twin bottom-exhaust turbo-generator set 
with tubes at right angles to the turbine shafts was 
provided. It features short tube lengths, complete 
backwashing and a minimum number of waterboxes 
for a twin-shell design. 


Backwashing of the tube sheets is obtained with only 


six valves, two of which are the normal circulating 
pump shut-off valves. This valving arrangement also 
allows the complete condenser to be operated at light 
loads with only one circulating pump. 


In design advances such as this, you see Heat Engi- 
neering at work. This is the concept you can expect— 
combining new and original ideas with proved engi- 
neering principles—when Foster Wheeler serves you. 
Foster Wheeler Corporation, 666 Fifth Avenue, New 
York 19, New York. 
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ahs HEAT ENGINEERED BY FW : 

SES 

designed for individual plant require- ; 

ments. Ail-welded high and tow pressure 

Compac., sconomical, standardized units 

capacities from 10,000 to 450,000 tb/hr 

oil, gas or pulverized coal fired. 
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2 

max y jong Service. 4 


BY FOSTER WHEELER 
REDUCES CONDENSER COSTS 
COUNTER-FLOW DESIGN 
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Tube surface 150,000 sq ft 


Operating load: tb/hr 
with 160, gem of re 
cooling water 


Cutaway isometric drawing of con- 
denser shows water flow durin 
full load operation. Sma 
iagram shows normal circulating Back pressure: |.92” Hg maintained under 
water flow in orange and backwash , ‘ett: 


FOSTER WHEELER 


NEW YORK + LONDON ~- PARIS + ST. CATHARINES, ONT. 
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6 Ljungstromis® go to work for the city of Memphis 
...and so does lifetime Air Preheater service 


The City of Memphis Light, Gas and 
Water Division has just installed three 
boilers served by six Ljungstrom pre- 
heaters. Why Ljungstrom preheaters? 
One reason is service. Air Preheater 
engineers don’t just wait for a call. 
They regularly inspect and help main- 
tain Ljungstroms through the life of 
each unit. 

What’s more, Air Preheater pro- 
vides rapid factory service in an emer- 
gency. Here’s an example. A customer 
phoned on a Friday morning for a 


replacement trunnion—a major inte- 
gral part of the preheaters. His 
Ljungstrom was 17 years old, which 
meant that a new trunnion had to be 
custom made to match his older-style. 
He was located 500 miles away. And 
he needed his boiler back on the line 
by Sunday. 

Air Preheater went to work. Spe- 
cial trucking was arranged. The job 
was done and shipped that same eve- 
ning. The customer had the trunnion by 
Saturday morning and the boiler was 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


back on the line by Saturday evening! 
Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater provides its 
customers. Another is expert knowl- 
edge of boiler and preheater problems 
—and how to lick them—gained from 
over 35 years of experience. Perhaps 
these reasons explain why 9 out of 
10 preheaters sold today are Ljung- 
stroms. For further information write 
today for free illustrated brochure. 
Ljungstrom rotor being installed for the City of Mem- 
phis Light, Gas and Water Division. Six such Ljung- 
stroms —each with 201,400 sq ft of heating surface 
—will serve three boiiers. The boilers will each evapo- 
rate 2,000,000 Ibs of steam/hr and have a combined 
nameplate capacity of 750,000 kw. A fourth boiler unit 


is now under consideration. Burns and Roe, inc. 
designed and supervised construction. 
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on the FOXBORO 
M/44 INDICATING 
| PRESSURE 
TRANSMITTER 


War 
PRESSMRE MRANSMITTER 


You can check pressure readings 
at a glance on the Foxboro Pneu- 
matic Indicating Pressure Trans- 
mitter. Its open-face, horizontal, 
4inch indicator scale and eye- 
catching red pointer are clearly 
visible as far away as 20 feet. 

But high readability is just part 
of the story. Actually, this instru- 
ment was engineered from the 
ground up. Makeshift arrange- 
ments have been eliminated, hung- 
on gauges are gone. Everything is 
included in one compact (5%” x 
8%"), ready-to-install instrument 
that weighs only eight pounds. 

Because the indicating pointer is 
direct-connected to element and 
transmitter, calibration is easy... 
and you can re-zero the transmitter 
externally. All M/44 components 
are standard, performance-proved 
Foxboro parts. This makes it easier 
to stock and service. 

A wide selection of interchange- 
able Foxboro pressure measuring 
elements gives the M/44 range 
limits of 0-30” water to 0-6000 psi. 
Elevated ranges are available, 
too. 

Write for complete details. The 
Foxboro Company, 966 Neponset 
Ave., Foxboro, Mass. 


OXBORO INSTRUMENTATION FOR INDUSTRY 


REG. U.S. PAT. OFF. 
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This is one of the five Sandusky Cen- 
trifugai Castings supplied to Fluor for 
lise in their “liquid air’ converter car- 
tridges. Picture shows part of the 7000 
components housed in each of the 
161/,-foot. cylinders machined by San- 
‘dusky to allow only .010" clearance limit 
assembly and cylinder wall. 


SOLVED by Sandusky Centrifugal Castings: 


This difficult precision-cost-delivery problem for the FLUOR PRODUCTS COMPANY. 


linders, 
ms, CY Pres: 


CopP 
eo 
Wickel-Base Alloys 


oe? 
eer? 


Dimensional stability of Sandusky Cen- 
trifugal Castings enabled the Fluor Prod- 
ucts Company to fit more than 7,000 
precision parts into each of 5 identical 
cylinders supplied by Sandusky for use as 
ammonia synthesis converter cartridges. 

Centrifugally cast of a modified CF8 
(Type 304L) stainless steel, each cylinder 
was machined to finish dimensions 27%” 
O.D., 26%” I.D., 199” long. The bore, sur- 
face finished to 35 micro inches, was held 
to .005” maximum out-of-roundness and 
.008” maximum taper. 

What is more important, to meet Fluor’s 


+ difficult assembly problems these large 


cylinders would have to be able to retain 


these carefully machined dimensions. 

“The Fluor Products Company Engineers 
selected Sandusky Centrifugal Castings be- 
cause of the stringent specifications, critical 
delivery requirements and competitive cost 
of this project. This was the first experi- 
ence with such centrifugally cast products 
by the Fluor Products Company; and, the 
Sandusky Foundry and Machine Company 
people assisted in making this an extremely 
satisfactory and profitable project.” 

While you may have entirely different 
cylindrical design requirements, Sandusky 
Centrifugal Castings may well provide a 
similar cost-cutting answer. We would be 
pleased to have your inquiries. 


SANDUSKY © CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO Stainless, Carbon, Low Alloy Steels—Full Range Copper-Base, Nickel-Base Alloys 
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SAFETY IN THE RIGHT PERSPECTIVE 
with Flexitallic Spiral-Wound Gaskets 


In this enlarged sectional view, you 
can see the Spiral-Wound Gasket con- 
struction originated by Flexitallic in 
1912. And you can see Flexitallic 
Blue, the blue dye in the Canadian 
asbestos filler, which is the mark of 
an engineered Flexitallic Gasket. 


Flexitallic means sealing at its safest. 
You get performance you can depend 
on throughout all pressure/tempera- 
ture ratings, because the compression 
characteristics of the gasket are al- 
ways related to the pressure/temper- 
ature ratings of the flanges with which 
they are assembled. 


When fluids are confined in a critical 
pressure/temperature range .. . when 
flanged joints are subject to thermal 
and mechanical shock, vibration, 
weaving, and other joint stresses... 
engineers demand the maximum in 
gasket performance. 


That’s why they specify Flexitallic 
Spiral-Wound Gaskets. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


meer PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


* Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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Save hours of searching through 
equipment catalogs... call in American-Standard ! 


Your American-Standard* Industrial Division repre- 
sentative can usually put his finger on what you're 
looking for in a hurry. He knows his products and 
what they can (and can’t) do. 


Your local Industrial Division man is a seasoned 
graduate engineer — one who's logged a lot of experi- 
ence in many fields. He speaks your language. And 
he’s backed by the combined American Blower, Ross, 
and Kewanee product lines. You talk to one man about 


air conditioning and refrigeration, heating, ventilation, 
heat transfer, dust collection, and fluid drives. Gain 
one-source responsibility for quality and performance 
in equipment that is designed, engineered, and manu- 
factured to work together. 

Offices in all principal cities to serve you. Give us a 
call. American-Standard Industrial Division, Detroit 
32, Michigan. In Canada: American-Standard Products 
(Canada) Limited, Toronto, Ontario. 


* Amenican - Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


Amenican-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS 
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With Republic valves... 


You get longer life, less maintenance 


For over 35 years Republic valve 
developments have paced the chang- 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg- 
ulation, steam pressure reducing and 
high pressure water control, Republic 
valves have established a reputation 
for durability, long life and trouble- 
free performance. 


Superior vaive design— Repub- 
lic research into the causes of valve 
noise and vibration, and also the 
wear resisting and galling properties 
of materials has resulted in a modern 
line of Republic valves of advanced 
design. Republic valve contours are 
designed to produce not only the 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush- 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 
valves perform better, last longer, 
with less maintenance. 


Wide selection of valves and 
features—Rockwell-built Repub- 
lic regulating valves shown on this 


page are representative of the com- 
plete Republic line: 


@. Cylinder operated valve 

b.' Lever operated valve 

C. Diaphragm operated valve 

dG. Motor operated valve 

©. Toggle head operated valve 

f. Diaphragm operated angle valve 


And, for many special applica- 
tions, such Republic accessories as 
pneumatic and electric valve posi- 
tioners for hysteresis-free control, 
and a complete line of controllers 
are available. 


Whatever your regulating valve 
problem, let Republic engineers put 
their years of application experience 
to work for you. For additional in- 
formation, see your Republic repre- 
sentative, or write to Republic Flow 
Meters Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL®@ 


4 
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NOW READ\ 


No. OP- 


Lists NEW Gears and gear information. NEW expanded line of Sprockets 

and Chain for any drive %” to 2” pitch. NEW OPTIMOUNT helical QI 9496 
geared Speed Reducers, shaft mounted and base mounted. NEW types 

and sizes in every product line. 664 pages, with 58 pages of improved STANDARDIZED POWER 
selection charts and engineering information to help you simplify trans- TRANSMISSION PRODUCTS 


mission planning. Boston Gear Works, 66 Hayward St., Quincy 71, Mass. Stock Gears © Sprockets and Chain 
Speed Reducers ¢ Bearings 
Pillow Blocks © Shaft Supports 
YOUR COPY IS NOW AVAILABLE FROM... Couplings © Pulleys 


YOUR 
NEARBY 


DISTRIBUTOR 


™ STANDARO/IZAT/ION PAYS = 


Advt. copyright by Boston Gear Works 
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New Life For 
Relief Valves 


ADVERTISEMENT 


How Corrosion And Plugging Can Be Eliminated 


Pressurized corrosives and coagulatives have always presented problems in the main- 
tenance of relief valves. In one case deterioration of valve sealing surfaces is seem- 


Positive Barrier Alone Won’t Do The Job 


The only sure way known to prevent these difficulties 
is to introduce a barrier between the pressurized prod- 
uct and the working parts of the relief valve. Of course 
just any sort of barrier isn’t suitable. The effectiveness 
of valve operation would suffer. Therefore, the barrier 
must be removed at the precise moment that pressure 
reaches that point at which the valve must open. 


This Special Barrier Does It 


By installing a BS&B Quik-Sert Safety Head under 
the valve full protection of valve parts is provided. As 
long as normal operating pressure is maintained the 
rupture disc within the Safety Head remains intact. . . 
the valve is isolated from any unwanted influence pres- 
ent (Illustration #1). 


When a predetermined pressure level is reached the 
barrier-disc ruptures instantly (Illustration #2). Pres- 
sure opens the valve, is bled back to normal, at which 
point the valve closes (Illustration #3). Processing or 
product transfer is continued temporarily without in- 
terruption. 


Replacement Is Fast, Inexpensive 


Later at any convenient time, when the system is idle, 
the valve can be cleaned and the Quik-Sert Safety Head 
replaced. A two-fold reduction in overall costs is 
achieved through the use of a Quik-Sert Safety Head 
for valve protection... (1.) Service life of the valve 
is multiplied, thereby saving the cost of replacement 
many times, (2.) Even in the event of abnormal over- 
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ingly inevitable...in the other, valve aperture becomes restricted or completely clogged. 


pressure, operations can continue without stoppage 
until normal completion is reached. 


Change- Of- Operation Problems Reduced 


Another advantage is provided by BS&B Quik-Sert 
Safety Head protection for relief valves. In the event 
unexpected changes are necessary in processing or 
there is a change in the character of the product in- 
volved, you will not need to change to a different safety 
or relief valve. The Quik-Sert previously in service can 
be removed and an alternate unit of the proper speci- 
fications installed beneath the same relief valve with 
a minimum of effort. 


Valve Protection Not Only Use 


Of course, the use of BS&B Safety Heads is not lim- 
ited to application under relief and safety valves. Over- 
pressure protection can be provided in any situation 
where ignition or exothermic reaction during a given 
process causes an abnormal pressure rise in seconds 
or milliseconds. 


The uses and designs of Safety Heads are undergoing 
continuous expansion. Presently they are proving their 
value in such widely diversified fields as Food and 
Chemical Processing, Aircraft and Missile Propulsion, 
Oil and Gas Production and Processing, Air Condition- 
ing and Refrigeration, Electrical Power Generation and 
many others. 


Do You Have A Unique Pressure Problem? 


New and unusual pressure relief requirements involv- 
ing corrosives, elevated or sub-zero temperatures, pul- 
sating pressures, alternate pressure and vacuum, pres- 
sure cycling, or even low-to-high-pressure shock are 
constantly being solved by the BS&B Safety Head. 


If you need a device for the protection of relief or 
safety valves...if you need overpressure protection 
not requiring the use of valves or have a pressure trans- 
fer requirement calling for a device that will provide 
instantaneous pressure release, be sure to consider the 
BS&B Safety Head. It may very well be your answer. 
Contact your nearest BS&B Sales office or agent, or 
the Safety Head Division Headquarters in Kansas City. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 2.F@Q6 
7500 E. 12th Street, Kansas City 26, Missouri 
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How C.H. Wheeler 
condenser design provides 
optimum deaeration and 
REDUCES STATION 
MAINTENANCE 


An informative advertisement from 
one of the nation’s most experienced 
condenser manufacturers 


The problem of power plant steam system 
maintenance involves many things including 
cleaning the water and steam sides of con- 
denser tubes, tube damage caused by impact 
of water in exhaust steam, tube abrasion 
resulting from sand or grit in the circulating 
water, tube plugging resulting from foreign 
matter in the circulating water, and deposits 
in the boiler. 

One of the most important ways to 
reduce station nmaintenance requirements is 
to improve deaeration. Excess air in con- 
densate results in corrosive oxide deposits in 
the boiler which decrease its efficiency. Dur- 
ing 56 years of condenser design and manu- 
facturing, C.H. Wheeler has developed a 
number of ways to produce deaerated con- 
densate in the condenser. \n special designs, 
they maintain oxygen content of less than 
0.01 cc. per liter. Oxygen levels of far less 
than 0.01 per liter are often achieved in 
C.H. Wheeler Condensers, depending upon 
the amount of air leakage of the system and 
the amount of contaminated returns. 

Basic causes of oxygen and other non- 
condensable vapors in condensate are system 
leaks, heater returns and make-up water. 

Full deaeration of make-up water re- 
= bringing it up to the temperature of 
the steam, so that the condensate is 100% 
saturated with water vapor and all gases 
have been driven from solution. However, 
to be sure thag no gases are mechanically 


entrained in the droplets of water, the water 
must be agitated thoroughly to permit re- 
lease of any remaining air bubbles. 

In C.H. Wheeler Condensers, normal 
make-up water is heated to steam tempera- 
ture and agitated to release non-condensa- 
bles by spraying it over the top of the tube 
banks at both ends of the tubes, and out of 
the path of high-velocity steam from the 
turbine exhaust. Steel bars above the tubes 
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Figure 2: Cutaway drawing of portion of C.H. Wheeler Dual Bank, Divided Water Box Condenser. 


protect them from water impingement dam- 
age. Heater drips are sprayed in the steam 
lanes to permit flashing and release of en- 
trained gases. 

Condensate is cascaded over deaerating 
bars (1, in Figure 2) in the presence of a 
moving blanket of steam, to provide proper 
agitation and reheating before it is drained 
into the hotwell. The Tubejet® Air Ejector 
(3) draws off non-condensable gases through 
the air-vapor suction line (2), and discharges 
them to the atmosphere. Central location of 
the air cooler section reduces depth of steam 
penetration and resistance to steam passage, 
achievinganew lowincondenser pressure loss, 


Another Big Problem—Tube Cleaning 


If your water supply is polluted, condenser 
tube deposits may become troublesome. 
There are several ways to correct this situa- 
tion: Shooting small slugs through the tubes 
with high-pressure water, using acid and 
chlorinating the circulating water, among 
other methods. 

One method particularly successful in 
removing algae, and foreign matter such as 


twigs, leaves and scale, is Reverse Flow (see 
Figure 1). Developed by C.H. Wheeler, it 
makes possible the flushing of tubes and 
sheets without shutting down the condenser. 

Here’s how Reverse Flow works : Normal 
operation is shown on the left. Water enters 
through inlet A with right inside port open, 
flows through tube bank C to the rear of the 
condenser. It returns through tube bank D 
to the front of the condenser, and then it 
discharges at E. 

The right side of the diagram shows 
Reverse Flow in operation in a C.H. Wheeler 
Dual Bank, Divided Water Box Condenser. 
Water enters through A with outside port 
open, flows up through channel B and 
through tube bank D to rear of condenser, 
returns through tube bank C to front of 
condenser and discharges at E. Reversing 
can be accomplished during full load opera- 
tion and full flow of circulating water, 
without additional pressure loss. Sluice 
gates for each half of the condenser move on 
a common stem. Each half can be back- 
flushed independently; or both halves can 
be back-flushed simultaneously with one or 
two circulating pumps operating. 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue « Philadelphia 32, Pennsylvania 
Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product. 
Steam Condensers + Steam Jet Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery » Nuclear Components 


MECHANICAL ENGINEERING 


| 
| 
| 
ih 
PC, 
CS 
= war \ 
ByaP 
ig eae Figure 1: Schematic diagrams of C.H. Wheeler : 
Reverse Flow. 5 
‘ 


SERIES 8000 ELECTRIC CLUTCHES AND BRAKES 


PROVED design, Floating Disc action is fast and positive, with 
no heating or drag in neutral. Compact, simple, with few moving 
parts. For WET or DRY operation: Electrical operating unit 
DOES NOT REVOLVE; no brushes or slip rings. Uses easily 
replaced standard Disc-Pac. Requires no adjustment. Wide 
range of standard sizes, single and double types. All sizes 
rated 80 watts, operate on 110 V.A.C., rectified to 90 V.D.C. 
Other voltages on special order. 


SERIES 9000 ELECTRIC CLUTCHES AND BRAKES 


Operation is induced entirely by magnetic flux which provides 
fast response. There are no brushes, slip rings, stressed parts 
or wiring problems. Flexibility of control, compact design, 
drag-free neutral, ease of installation, suggest a wide range 
of applications from simple machines to punched tape or other 
automated equipment. They operate on 90 V.D.C. rectified 
from 110 V.A.C. Other voltages on special order. 


STANDARD FLOATING DISC CLUTCHES 
AND BRAKES 


MAXITORQ offers you PROVED performance in every type of 
service with the following important advantages: compact de- 
sign with few and sturdy parts... floating neutral with no 
heating or drag... positive engagement or release with light 
pressure ... manual assembly and adjustment... full range of 
sizes and types... supplied as a completely assembled and 
easily installed unit. 


OVERLOAD RELEASE CLUTCHES 


One of the simplest and most efficient methods of providing a 
DEPENDABLE and easily adjusted overload release feature 
combined with a clutch. Incorporates all the advantages of 
MAXITOR@ Floating Disc design plus automatic and complete 
release upon overload. Proved in service. Available in a wide 
range of sizes. 


DISC-PAC 

The “heart” of the SERVICE-PROVED Maxitorq Floating Disc 
Clutch in a compact, assembled unit for those who wish to 
design and build their own clutch mechanisms. Supplied as 
complete units ready for use in 8 diameters 2” to 8”, up to 
800 ft. Ibs. capacity. Also useful as a multiple disc brake or 
torque limiting device. 


JOHNSON SINGLE DISC CLUTCHES 


The modern, low cost, dependable clutch for light machinery 
drives to 6 h.p. Smooth, positive, long service. No matter what 
your clutch needs, discuss them FIRST with our engineers. 


Write Dept. AM for details on any of the above products and specify product by title. 


They do it every day... because they save 
time, engineering costs, and design head- 
aches by using our PROVEN, standardized 
clutch and brake units. 


Shown here are the basic types... including 
the Industry's most successful ELECTRIC 
Clutches and Brakes ... available from stock 
in a full range of sizes, and ready to go to 
work in your equipment with assured per- 
formance. 


Equally valuable is the advice and practical 
help on special problems available to you 
by calling our experienced engineering 
department. It usually pays to ‘TALK 
MAXITORQ” first. 


Cverload Release 
Clutch 


Disc Pac 


a 


Series 8000 Series 9000 P 
6 Electric Clutch Electric Clutch % 

Nd 

| 

— Single Disc 

Clutch 
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Replaced leaking valves with Crane gates 
No leaks...no maintenance...in 2 years 


New gate valves, installed on steam lines 
to and from a fire-watch pump at a gasoline 
plant, leaked continually, almost from the 
day they were installed. 

When frequent maintenance failed to stop 
the leaks, Crane steel wedge disc gates were 
installed. One valve was a 3-inch, 300- 
pound No. 33XR; the other one, a 4-inch, 
150-pound No. 47XR— both rated for steam 
service at a maximum temperature of 850° 
F. Both valves have Exelloy discs and 
stems, and replaceable No. 49 Nickel Alloy, 
screwed-in body seat rings. 

The switch to Crane valves was made 
two years ago. Since then, they have been 
in continuous operation. Not one leak has 


developed —and not one cent has been spent 
for maintenance. 

Get the jump on your costly mainte- 
nance problems. Make original as well as re- 
placement installations with Crane valves 
and other piping materials. For all facts 
about the many Crane valves used for re- 
finery, pipeline and other services, see your 
Crane Representative or write to the ad- 
dress below. 


Typical cross section of Crane steel wedge disc gate valves 
widely used in refinery, power and process services. Available 
in sizes up to 48 inches; for oil or oil vapor, steam, air, gas, gas- 
oline, water and other services. In seven pressure classes— 
150-pound to 2500-pound, with temperatures to 1100°F. 
Choice of trim materials is most complete. Write for details. 


CRAN vatves & FITTINGS 


PIPE © PLUMBING « HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Rotary 
Gas 
Meters 


FOUR DIAPHRAGM METERS 


As the comparative chart indicates, cost is reduced and capacity is 
increased with R-C rotary positive displacement meters. The total 
capacity of one R-C meter exceeds that of two or more diaphragm 
meters. Both initial cost and installing costs are substantially lower. Their 
small space requirements permit installation in otherwise unusable 
space. And operating costs are held to a minimum, since maintenance is 
confined almost entirely to lubrication of gears and bearings and to an 
occasional check of the operating differential. 


Roots-Connersville rotary positive displacement gas meters provide a 
15:1 operating range — metering unmatched by any other design. 
Precision-machined measuring chambers insure unalterable accuracy 
unaffected by variations in specific gravity, rate of flow, pulsations or 
impurities. And there are no valves, diaphragms or other small parts to 
wear and cause inaccuracies. 


Pressure drop is minimized, since R-C’s straight-through design elimi- 
nates winding passages and restricting ports. Even at low flows, these 
meters retain “cash-register” accuracy. These advantages are the result 
of R-C’s specialized experience of more than 100 years in the design and 
application of air and gas handling equipment. 


ROOTS-CONNERSVILLE BLOWER Dy 


For additional data, 

please refer to pages 565-568 
in Chemical Engineering Catalog, 
our section in Mechanical Catalog 
or write for Bulletin M-258 


2 


DIVISION OF DRESSER INDUSTRIES, INC. 
659 Michigan Ave., Connersville, Indiana. in Canada—629 Adelaide St., W., Toronto 
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“BUFFALO” CLOSE-COUPLED PUMPS 


For high-performance pumping in a limited space your 
best answer is a “Buffalo” Close-Coupled Single Suction 
Pump. Here’s why: 


@ Easy and Economical to Install: Wide flexibility in 
piping and mounting are provided by adjustable dis- 
charge angle and permanently aligned shafts. 


High Efficiency: Enclosed type impeller is designed 
for maximum pumping performance. 


Durable and Dependable: Sturdily built with heavy 
cast mounting brackets, husky shells, accurately 
machined impellers and deep stuffing boxes. 


@ Quiet, Smooth Operation: Careful static balancing 
of impeller assures smoothness, low noise level. 


@ Wide Range of Sizes and Capacities: 1” to 6” dis- 
charge sizes. Capacities up to 1100 gpm. 


The next time you need clear water pumping efficiency 
to fit into close quarters, ask your “Buffalo” engineering 
representative for full details on “Buffalo” Close- 
Coupled Pumps. Or write for Bulletin 975-F. 


“Buffalo” pumps bring you the famous “Q” Factor — the built-in 
QUALITY that provides trouble-free satisfaction and long life. 


BUFFALO PUMPS ovision OF BUFFALO FORGE COMPANY 
148 Mortimer Street, Buffalo, N.Y. 
Canada Pumps, Ltd., Kitchener, Ont. @ Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Bundy can mass-fabricate 
practically anything 


we use Bundyweld#—the double-walled steel 
tubing—for parts that must meet rigid specifications 


b gee tubing headaches are Bundy’s business. Our tubing engineers will 
work with you at any stage in the development of your product. With 
years of problem solving experience, we can often suggest short cuts that cut 
costs of tubing parts—or find practical solutions to tough bends. 

Then we’ll mass-fabricate these parts on machines specially designed by 
Bundy for precision bending. We use Bundyweld, the original double-walled 


Bundyweld istheonly Bund is ht- 

steel tubing, that has become the safety standard in small-diameter tubing. It’s tubing double-walled weight et Ew 
; = ; A i m a single copper- smooth, easily fabri- 
thinner walled—yet stronger, has high bursting and fatigue strengths. plated y 
Why don’t you take advantage of Bundy’s complete service: expert engi- allurgically bonded resistant to vibration 
neering help, mass-fabrication savings, Bundyweld tubing. For more infor- through 360° of wall fatigue; ao eamaanay 


contact for amazing burstingstre 
strength, versatility. sien up to %” OD. 


There's no real substitute for Bundyweld Tubing 


BUNDY. TUBING COMPANY 


DETROIT 14, MICHIGAN 


mation see Sweet’s Product Design File, le/Bu . . . or contact us! 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 
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What’s New from Edward Valves 


New Products . . . Solutions to Problems. . . Information on Steel Valves from Edward, 
Long-Time Pioneer in the Field! 


How Impactogear® operates high-pressure valves 


You no longer need a crew of men 
to open or close big, high-pressure 
valves. New Edward Rockwell-built 
Impactogear makes big-valve opera- 
tion a quick and easy job. 


FAST AND EASY “RUNDOWN” 

Your operator simply applies port- 
able air or electric wrench to pinion 
shaft-end of Impactogear. When pow- 
er is applied, pinion turns ring gear, 
which turns handwheel and moves the 
stem to “‘closed”’ position. Impactor* 
handwheel then gives final tight shut- 
off with unique “hammer-blow”’ ac- 
tion. (Tests show it delivers 12 times 
the closing force of ordinary hand- 
wheels—with less effort!) Impacto- 
gear works quickly, can operate a 
2500-lb 10° valve (for example) in 
only 2% minutes. And Impactogear 
can be fitted to any 8” or larger Edward 
valve of 900-lb (or higher) pressure 
class. 


IMPACTOGEAR WITH AIR WRENCH 


Impactogear utilizes standard port- 
able air or electric wrenches generally 
available throughout industry. Exam- 
ple below shows how two typical air 
wrench ratings can be applied: 


Wrench Type No. 1—Stall torque 170 
ft-lbs: Free speed 225 rpm; Weight 12 Ibs 
For 12” and 14” 2500 Ib. valves, oper- 

ating pressures to 3500 psi 

For 10” 2500 Ib valves, all allowable 
operating pressures 

For 10”, 12” and 14” 1500 Ib valves, all 
allowable operating pressures 


For 12” and 14” 900 Ib valves, all allow- 
able operating pressures 


Wrench Type No. 2—Stall torque 200 
ft-lbs: Free speed 300 rpm; Weight 38 Ibs 


For 12” and 14” 2500 Ib valves, operat- 
ing pressures 3500 psi to 4500 psi 


IMPACTOGEAR WITH ELECTRIC WRENCH 


Portable electric wrenches are 
equally practical. Example below 
shows a typical electric wrench rating 
as applied to Impactogear: 


Wrench Type No. 1—Stall torque 176 
ft-lbs: Free speed 225 rpm; Weight 44 Ibs 


For 10” 2500 Ib valves, all allowable 
operating pressures 


For 10” and 12” 1500 Ib valves, all ol- 
lowable operating pressures 


For 12” and 14” 900 Ib valves, all aliow- 
able operating pressures 


SLASH COST OF VALVE OPERATION 
Individually installed operating mo- 
tors are a big investment. They can 
add as much as 100% to the basic 
valve cost. But now you can save that 


LIGHTWEIGHT PORTABLE WRENCH con operate os many 
Impoctogear-equipped valves as desired. Or, each valve 
can be fitted with its own wrench. Either woy, you get 
lower operating costs. Final closing is effected by hand- 
wheel lugs (A) striking hammer blows against cross orm 
keyed to yoke bushing (8). Half of gear cover was re- 
moved for iliustration purposes. 


money by standardizing on Impactogear 
—radically simple, thoroughly depend- 
able mechanism utilizing existing com- 
pressed air or electric facilities. Your 
Edward Representative will be glad 
to provide full details and help you 


determine how Impactogear can work 
to your best advantage. Contact him 
—or write Edward Valves, Inc., 1228 
W. 145th Street, East Chicago, Indiana, . 
(Subsidiary of Rockwell Manufactur- 
ing Company). Represented in Canada 
by Lytle Engineering Specialties, Ltd., 
360 Notre Dame St., W., Montreal 1, 
Quebec. 

*T.M. Reg. U.S. Pat. Off. 


EDWARD STEEL VALVES 


another fine product by 


ROCKWELL® 


Edward 
“to 18"; in 


Catalog 14 contains full data on the 
line of forged and cast steel vaives from 
globe and angle stop, gate, non-return, check, blow-off, 
stop-check, relief, hydraulic, instrument, gage and special 
designs; for pressures up to 10,000 Ibs: with pressure-seal, 

ed, union or with screwed, welding 
or flanged ends. 


Details of new Impactogear and impactor Handwheel: 
A—Hex head of pinion gear shaft. Power wrench is applied here. 6—12-to-1 bevel gear ratio is typical for medion size 
handwheel. C—Exclusive EValthrust yoke bushing combines radial ond thrust bearings for easy operation and long 
life. O—New impoctor handwheel ates mass neor ovter ci ference i impacting efficiency. 
E—New extra bearing increases operating efficiency. 
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The MARSH way 
is the SURE way- 


You'll have a new conception of how uniformly good 
radiator valves, traps and vents can perform when you make 
the job Marsh all the way through. 

Take the Radiator Valve and Trap illustrated here, for 
instance: 

The Marsh Radiator Valve is truly packless—not just 
called packless. This valve has no “packing” whatever .-- 
instead, the ingenious Marsh annular mechanical seal that 
keeps it drip tight throughout its far longer life. 

And Marsh Radiator Traps are equally sure-footed . . - 
have the famous Marsh Diaphragm—extremely rugged, 
but so sensitive that it never fails to close tight on steam, 
yet opens instantly to pass condensate and air at only a 
few degrees below closing temperature. 

Yes, the Marsh way is the sure Way .- Valves, Traps, Vents, 
F & T Traps, designed, built and tested to give lasting 
satisfaction in the Marsh tradition. Ask for up-to-date 
Heating Specialties Catalog 76-H. 


MARSH HEATING EQUIPMENT CO. 


Sales Affiliate of Jas. P. Marsh Corporation 
Dept. 29. Skokie, Iinois 


Marsh Instrument & Valve Co., (Canada) Ltd. 
8407 103rd St., Edmonton, Alberta, Canada 


MARSH Mating 


SINCE 1865 


+ 


ez 
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Bill St. John (left) with Heltzel Chief Engineer, W. J. Kirchner, who said: 
“As a result of Bill's recommendation, we're using Jeffrey's combination chain, 
It’s economical, yet gives the needed strength in our higher elevators.” 


“Jeffrey gives us the kind of service we want” 


Heltzel buyer, John Holodnak (right): “It’s strictly The Heltzel Steel Form & Iron Company, of Warren, Ohio, 
concrete batching plants, now looks to 
us. Delivery is no problem.” Jeffrey for power transmission components. Heltzel engineers 

and buyers agree that Jeffrey gives them the kind of service 


they want. 


Commenting on Jeffrey service, Heltzel Chief Engineer, 
W. J. Kirchner stated, “Originally, Jeffrey’s Director of 
Research came to Heltzel with Bill St. John (Jeffrey North- 
east Ohio Sales Engineer). They sat down and discussed our 
needs — Bill knows what he’s talking about. We understand 
each other. We have followed his recommendations in 
many instances.” 

Find out exactly how Jeffrey delivers the kind of service 
you ought to have. Arrange a meeting through the Jeffrey 
office nearest you, or contact: Manager, OEM Sales, The 
Jeffrey Manufacturing Company, 915 North Fourth Street, 
Columbus 16, Ohio. 


CONVEYING « PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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FIRST EVER BUILT 


—this high-temperature nuclear test reactor 
was developed by Knolls Atomic Power 
Laboratory to confirm design data for re- 
actor cores of the submarine Triton. Vital 
core components and instrumentation are 
housed in a 32 4-ton stainless steel pressure 
vessel. Required to withstand 550 F., 1,500 
psi, this vessel and its novel, quick-opening 
closure were designed and fabricated for 
KAPL by The M. W. Kellogg Company. 


Additional examples of Kellogg’s ability 
to design and fabricate nuclear equipment 
to the most exacting standards include the 
primary coolant stainless piping for two 
other nuclear plants. Kellogg is also design- 
ing and fabricating heat exchangers for still 
another nuclear plant. Kellogg’s Fabricated 
Products Sales Division welcomes inquiries 
for the design and fabrication of nuclear 
equipment. 


THE M.W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto e Kellogg International Corp., London e Kellogg Pan American Corp., Buenos Aires 
Soctete Kellogg, Paris e Companhia Kellogg Brasileira, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 


The Proof Test Reactor Pressure 
Vessel, with quick-opening clo- 
sure, in Kellogg’s Jersey City plant 
just prior to shipment. 
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Just 75 years ago a group of men interested in electricity founded our sister 
society, the American Institute of Electrical Engineers. Today, as in 1884, 
the objectives of AIEE are much the same: To hold meetings, to read and 
discuss technical papers, and to circulate the information by means of publica- 
tions, as well as to promote ‘social intercourse’’ among its members. 

To commemorate the Institute's Diamond Jubilee, Editor Charles S. Rich 
and his staff have devoted the May, 1959, issue of Electrical Engineering to a 
summary of progress during the past 25 years. (The May, 1934, issue of Elec- 
trical Engineering reviewed technical progress during AIEE’s first 50 years.) 

Among the engineering luminaries who contributed articles to the anniversary 
issue are C. Guy Suits, the late Donald Quarles, E. W. Engstrom, T. J. Watson, 
Jr., Philip Sporn, Walker Cisler, A.C. Monteith, C. F. Wagner. And they have 
chronicled an enormous amount of information much of which is of interest to 
mechanical engineers. Examples: The great scientific discovery of nuclear fis- 
sion and its power generation applications; television; the invention of the 
transistor that led to a whole series of semiconductors and solid-state devices 
which, coupled with printed circuits, the ferrite series, and subminiature tubes, 
extended miniaturization; electronic computers; the placing of satellites and 
man-made planets in orbit which involves a whole series of electrical problems 
for instrumentation, control, guidance, and telemetry, as well as the necessity 
for high-speed computers to process large amounts of tracking data. 

Mechanical engineers in the power field will also be interested in the re- 
markable growth of the electric-power industry over the past 25 years. Power 
generation expanded well over 700 per cent or at a rate nearly 2'/: times as 
fast as the increase in the gross national product. Milestones: Greatly in- 
creased sizes of units, new insulating materials, the silicones, plastics, poly- 
ethylene, grain-oriented steels, hydrogen cooling, supercritical pressures. 

The Mechanicals through ASME have always been related closely to the 
Electricals. Founded four years earlier, in 1880, there are remarkable simi- 
larities surrounding the birth and early development of these two engineering 
societies: A growing industrialized society in the background, a country 
shedding its pioneer and agricultural make-up, a rapidly developing group of 
fundamental sciences and educational facilities, a common interest for engineers 
to band together, and a limitless opportunity for the useful expansion of tech- 
nology for the betterment of mankind. 

Today both organizations still maintain their close relationships. There 
are numerous joint ASME-AIEE Conferences: Railroad, Power, Enginecring- 
Management. Both Societies also pa*ticipate actively in the American Power 
Conference, Nuclear Congress, and the Automatic Techniques Conference. 
They also co-operate in certain areas of standardization and in the conferring 
of numerous honors and awards. 

As Founder Societies, both are engaged in the current Member Gifts Campaign 
for the proposed United Engineering Center. In this effort, the Electricals are 
outdistancing the Mechanicals by a large margin. Dollar facts: AIEE goal, 
$900,000—gifts subscribed thus far, $744,000 or 82.7 per cent; ASME goal, 
$800,000—subscriptions thus far, $496,000 or 62.1 per cent. 

Thus AIEE culminates 75 successful years of service to the engineering 
profession, capping them off with a Member Gifts Campaign that is also on its 
way to successful completion. For past achievements and alertness to the 
future needs of the profession, AIEE is to be congratulated.—J. J. Jaklitsch, Jr. 


1ese 
= Editor, J. J. JAKLITSCH, JR. 

; Editor Emeritus, GEORGE A. STETSON 
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me of the methods 


W bat it is...S0 


How it 


UMAN ENGINEERING got its start carly 
in World War II. Before that time, psychologists in 
industry and government had been busy with problems 
of selecting and training men to fit machines. With 
the war, however, entirely new aircraft-control systems, 
radar gear, submarine sonars, gunnery systems, and other 
equipment were being developed. System reliabilities 
were often poor. Accident and injury rates were high. 
Careful manpower selection and training just weren't 
enough. Man-machine combinations weren't doing the 
jobs for which they were planned. The reason for this 
impasse was that machines were often making impos- 
sible demands of their human operators. 

What were some of these demands? In general, to 
operate some of these devices you needed a man with two 
heads, the arms of an ape, no legs, and ten fingers on 
each hand. More specifically, there were the now- 
familiar problems of console design, fatigue and mo- 
notony, unusual environments, and of ‘‘seeability,”’ 
“‘reachability,’’ and ‘‘sittability."’ These are problems 
the layman commonly associates with human engi- 
ne But there were other important problems 
as well. There was the problem of deciding, early 
in system development, what sensing, data-processing, 
and response outputs should be assigned to man. There 
was the problem of identifying the information that 
should be picked off a machine for display to an operator 
performing a monitoring task. There was the problem 
of designing a servo system with an intermittent, non- 
linear Senne operator right in the middle of the loop. 
There was the problem of measuring and controlling 
variations in the day-to-day performance of a single in- 
dividual and within groups of individuals. 

In approaching these problems the human engineer 
had at his disposal two powerful tools. One was a 
detailed knowledge of human behavior that had accumu- 
lated over the 100 years during which psychological 
research had been conducted. True, there were gaps in 
this knowledge, but there was much of value. The fact 
that the eye can resolve two points as close together as 
44 sec of arc, for example, was of help in establishing the 
resolution of visual displays, such as cathode tubes. 


' Department 537. 
Contributed by the Management Division and presented at a joint 


session with the Aviation Division and Human Factors Society of 


America during the Annual Meeting, New York, N. Y., November 30- 
December 5, 1958, of Taz American Society or MecHanicat ENGINERRS. 
Condensed from ASME Paper No. 58—A-239: 
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The knowledge that man can respond to a light as 
rapidly as 200 millisec after its onset was useful in 
sete the buffers needed between a manual and a 
high-speed electromechanical process. In addition to 
such established facts, the psychologist also had at his 
disposal techniques for conducting research on human 
beings to establish new facts. He could perform con- 
trolled experiments, vary given values of a variable, 
and measure the effect on human performance. In this 
way data were accumulated on man’s ability to dark 
adapt while wearing red goggles, to withstand extremes 
of temperature, pressure, and humidity, and to make pre- 
cise settings on a scope display. The sizes of handwheels, 
cranks, foot pedals, their locations, and optimum forces 
were established. Similar studies were made for displays. 

Two things are clear about such findings. They are 
not the oglens of common sense, although they some- 
times verify common sense. Common sense doesn’t tell 
you a man can’t tell the difference between a tone of 
900 cps and one of 905 cps. It doesn’t tell you that if 
you expose the eye to 50 bits of information per second 
you will lose about '/; in transmission. These facts 
are known only after careful research. 

The second thing that is clear about these findings is 
that they aren't of value to the designer unless he knows 
when in development to apply them. Some kind of 
schedule is needed to integrate human-engineering ob- 
jectives and methods with over-all system engineering. 
Just as there is a procedure for engineering development, 
there should be a procedure for recognizing and solving 
human-engineering problems as the system grows from 
requirements to blueprints, to prototype. 


Relation Between Engineering and Human Engineering 


The relation between engineering and human-engi- 
neering phases in development is illustrated in Fig. 1. 
The first column may be thought of as a succession of 
engineering steps, beginning with the establishment 
of system requirements, and ending with the field use of 
the finished production machine. The second column 
lists the objectives of the human engineer during these 
successive steps. The third column lists the general 
methods he may employ in meeting these objectives. 
Of course, not all systems go through these six separate, 
distinct phases of development. If time is short, several 
phases may be accomplished simultaneously. But let us 
consider them separately. 

The first two are considered here because they are the 
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Methods 


Human Engineering 
Engineering Objectives | System function analysis 
Phases Determine possible nature | 2 
requirements | of human participation Fig. +. . 
Establish sys! | {nthe system Task anstysis A decision 
| | predict task requirements of | tree showing 
Conduct dese” studies | operators. | Task simulation | the analysis 
and evaluate | Design proce simulation | of the 
development mode recommendations | system 
Fabricate and test pe Make snulation research. | 
| 
Engineering changes implications | Performance the steps 
| use and human- in reaching 
ineering 
L The relation between in development decisions 0" 
Fig. | engineering P the equip- 
ment to 


most important as well as the least recognized. The 
others, beginning with task simulation, are more readily 
recognizable as the study and evaluation of consoles, 
Frits ony controls, and the static and then functional 
pieces of hardware that grow out of the first two phases. 


System-Functions Analysis 


System-functions analysis is the process of identifying 
the jobs a system must perform to accomplish its over- 
all purpose. Although it is primarily within the domain 
ca responsibility of the design engineer, it is important 
that the human engineer participate in it if preper 
consideration is to be given to the human in subsequent 
phases. 

A weapon system whose purpose is to defend a friendly 
ground base from attack by enemy airborne weapons 
will illustrate how this type of analysis looks to the 
human engineer. A logical breakdown of the over-all 
purpose might result in several subfunctions such as 
detection and identification of the enemy, tracking the 

sition of the enemy in space and time, controlling or 

eciding upon a course of action, and evaluation of the 
results of this action. 

Which of these functions, if any, will be assigned to 
man? There are numcrous possible criteria: reliability, 
cost, relative capabilities of men and machines, logistics, 
and so on. 

A mission map is of great use at this point. On it 
can be plotted the take-off and landing points, probable 
course, the terrain, expected altitude and speed capa- 
bilities, possible attack environment, and fe factors 
that will affect operation. Given these facts, or rather 
guesstimates, it is possible to arrive at a preliminary de- 
cision on the component to be used for each subfunction. 
Note that it is still unspecified whether the weapon will 
be manned or unmanned. 

Clearly, if the system is to fly through a highly 
radioactive area and there is no known means of pro- 
tecting the pilot, he will be eliminated as an airborne 
controller. But if this problem doesn’t exist, other 
factors should be considered. Suppose it is tentatively 
decided to let the pilot be the controller. Next, it 
must be known what maneuvers the system must execute 
and how fast they have to be accomplished. If the 
speeds are clearly outside the limits of human reaction 
time the man is again ruled out. If they aren't, the next 


factor that would be considered is the decisions the 
Many of these can be pro- 


system may have to make. 
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be used 


grammed. Others cannot. 
anticipated in advance a man will be highly useful. 
let's assume that a second man is put into the system as 


For those that cannot be 
So 


a controller. What is next? 

Now the naked eye cannot be expected to be a reliable 
long-range sensor, and a man can't be expected to hold 
and process all of the information he must use in his 
head. At least two types of aids are needed: a sensing 
device, and a storage device. Assume that radar is 
used for the sensor, and a plotting board for storage. 
Knowing the characteristics of the man, certain state- 
ments can be made about how these two pieces of equip- 
ment should be designed. It can be said that the resolu- 
tion of the radar scope should be at least 2 min of arc 
to permit the eye to distinguish one pip from another. 
It can be said that the brightness contrast between a 
single pip and the scope background should be in the 
ratio of 1 to 5. Similar statements can be made for the 
plotting board and whatever voice or other communi- 
cations techniques are used. 

The first method, thus far, can be broken into five 
separate steps. First, the requirements for the system 
have been studied. From these requirements, predic- 
tions have been made about the system environment and 
a decision has been made as to the advisability of includ- 
ing man. Having decided to include him, the function 
required of him can be analyzed into three parts: sensing 
requirements, data-processing requirements, and out- 
put requirements. Where man was unable to sense infor- 
mation, process it, or produce a response output without 
assistance, the kinds of equipment that would help him 

tform these functions a the characteristics it must 

ave to be effective were stated. This chain of events 
follows a decision tree. Fig. 2 gives a crude idea of 
how it looks in the abstract. 


Prediction of Task Requirements 


Assume that the first human-engineering objective 
has been achieved. The second, namely, the prediction 
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of the task requirements of operators, should then be 
considered. Predictions need to be made for both 
equipment design and for operator-selection and trainin 
criteria. Essentially, a task analysis is a detailed, 
step-by-step description of what the operator does in 

rforming his job. It is a way of listing in systematic 
orm the things a man will have to look at, the things 
he will have to think about, and the things he will have 
to do to controls or displays to fulfill a given subfunction 
that has been assigned to him. Task descriptions of 
this type, either for operators or maintenance technicians 
provide a valuable source of information for the design 
of work areas, the layout of equipment within these 
areas, the design of controls and displays, and even about 
the skills and knowledges that may be needed to perform 
the job. Fig. 3 illustrates how such an analysis may be 
laid out. It is an example taken from the job of line 
mechanic on a fire-control system. 

Now, there is nothing magical about this analysis. 
In fact, the task description is only the basis for subse- 
quent analysis of a logical or research nature. If such 
an analysis is made early in development, work can be 
done in a os programmatic fashion on each of 
the many details that are bound to arise in locating 
the controls, displays, and other items of equipment with 
which the man will work. 

Both of these methods that have been described, if 
used early enough, will lead directly and efficiently to 
the early stage of hardware development. They are 
methods that can be used by the designer himself, as 
well as by the human engineer. 

If these methods are followed, if the human being is 
considered at the right points early in development, a 

eat deal is to be gained. First, human engineering is 
introduced early enough to save money on occasion by 
trading off a man for a machine component where the 
man does at least as well as the machine, at less expense 
in equipment. Second, the chances of getting a piece of 
hneoiorane that can’t be operated and that would be 
prohibitively expensive to change to an operable item 
are lessened. Third, the engineers know the order in 
which to expect human-engineering problems. 


Future Possibilities 


Human engincering, even though it is an applied field, 
often a service function, is on - threshold of several 
important breakthroughs that should have some dra- 
matic consequences for machine design. Many of these 
developments are of the Cloud 38 variety; others are 
nearer reality. 

We have within our means fragments of the know]l- 
edge needed for direct brain-to-machine communica- 
tions without the necessity for the intervening display 
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devices that are now used. This type of communi- 
cation might consist of tapping electric potentials 
from various brain centers, and using them as inputs to 
asystem. Rather than communicate with a machine by 
means of such artificial languages as punched cards or 
even direct voice communication, the system could be 
provided with certain portions of thoughts and images 
which would help it to converge upon the solution. 

A second seniile development for future man-machine 
systems is that of building machines that are both 
training and operational devices. They would teach 
new operators and maintain proficiency in already- 
trained operators by aa cen | knowledge of results, by 
gradually increasing the tolerances demanded of an 
operator, and by providing rewards for excellent per- 
formance. Crude systems of this type are already in 
existence. 

A third breakthrough should occur in the field of 
control-device design. We have already witnessed 
many remarkable Joveloneens in the display field, 
but we are backward in control systems that permit 
man to make rapid and accurate — to a system in a 
form that is natural to him. Finally, there will be less 
dramatic but nonetheless important breakthroughs in 
such fields as the measurement of individual behavior, 
the precise assessment of the level of a person's moti- 
vation to do a job, the knowledge of the information- 
carrying capacity of the various sense organs, intervening 
brain centers, and motor-response systems. This latter 
information will be of great help in establishing limits 
for the rates and kinds of information we feed to men 
from machines. 


Conclusion 
In conclusion, human engineering is a young and 
unfamiliar field. It is sometimes inashiiennd and 


ent nage But the rewards in improved machine 
operability, increased system reliability, and greater 
usefulness of man-machine systems to mankind have 
already been great. The unique contributions of hu- 
man engineering are a combination of knowledge of 
human behavior and methods for the study of unknown 
areas of behavior with appreciation for the engineering 
roblems of system development. More will un- 
renee be heard about it in the future. 
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With computer technology scarcely 


more than ten years old, the machine 


tackles almost every type of problem. 
Here is a report on its scope and operation 


in serving the petroleum industry. 


Based on five papers contributed by the Peero- 
leum Division and presented at the Petroleum 
Mechanical Engineering Conference, Denver, 
Colo., Sept. 21-24, 1958, of THE AMBRICAN 
SOCIETY OF MECHANICAL ENGINEERS, 


3 
is 


Tue electronic computer is only ten to twelve years 
old, and yet there are over 200 of the i digital 
computers of the IBM 700 Series or UNIVAC type 
installed and in operation, and there are over 2000 
of the medium-size digital computers of the IBM 650, 
Electro Data, Bendix 15, and Rem Rand computer types. 

Three years ago it was popular to appear in print and 
before professional meetings and extol the unlimited 
virtues of electronic digital computers. As might be 
expected, a reaction has set in, and it appears to be just 
as popular today to write rebuttal articles and appear 
before the same professional meetings and point out 
the shortcomings, the high costs, and other faults of 
these expensive computation and processing systems. 
The truth undoubtedly lies between the two extremes. 


Computers for Rent 


There does not seem to be too serious a question as to 
the economic operation and complete justification of 
small and medium-size digital computers of the LGP- 
30, Bendix G-15, and IBM 650 types, which rent from 
$2000 to $4500 per month. There does not seem to be a 

uestion of the pay-out and economics for all types of 
digital computers—small, medium, and large—that 
are used primarily for engineering, scientific, and oper- 
ating uses. In this case, the rentals range from $1000 
per month to as much as $50,000. 

The main area of current management doubt is confined 
primarily to large-size computers that have been installed 
solely for data processing and accounting applications. 
This condition probably exists because computers were 
originally designed for high volume mathematical 
work rather than for handling and manipulating large 
volumes of paper work common to accounting applica- 
tions where the computational requirements are at a 
minimum. 

The introduction of electronic computers has contrib- 
uted greatly to the rapid growth of ‘‘operations 
research" type work. This so-called scientific 
to management decision-making, which by and large 
uses various mathematical analysis techniques, has in 
many cases justified the use of computers, and there 
is no doubt that this os area will be increasingly 
dependent upon the high-speed data processing and 
computing made possible by electronic digital computers. 


Operating the Computer 


We have seen in just the past few years a major break- 
through in the education or experience requirements 
needed to make use of a computer. It was only a few 
years ago that any professional — desiring to use 
the high-speed computational help afforded by the 
computer had to receive extensive computer training 
to be able to write the necessary machine ‘‘programs."’ 

Further, each computer had its own unique “‘lan- 
guage,’’ or command structure. Fortunately, today, 


1 Condensed from ‘“The Use of Digital Computers for Petroleum and 
Refining Engineering Problems,’’ by R. J. Baxter, Gulf Oil Corporation, 
Pittsburgh, Pa. ASME Paper No. 58—Pet-24. 

For instructions in ordering pamphlet copies of original papers see 
order form in the Technical Digest, this issue. 
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The Computer at WORK’ 


the machine to quite a degree can ‘‘program itself’’; 
that is, there are ‘‘shorthand’’ systems of writing nec- 
essary machine codes and instructions. These are 
enerally known as compilers or assembling programs. 

hus we now find that it is only necessary to give several 
days’ special training to any qualified engineer to enable 
him to use the IBM 650 IT compiler or the large 704 
Fortran coding systems. All the other machines have 
comparable compilers or machine shorthand-program- 
ming systems. 

There is significant work being done to adopt a 
universal ‘‘language’’ whereby any type or make of 
computer will be able to handle properly written instruc- 
tions in a new, universal shorthand or language. 

There are now 2000 to 3000 digital computers in 
operation throughout the country. Many of these 
are available on a per-hour rental basis and there are 
quite a few now operated by competent Service Bureaus. 
There is no need for a practicing engineer or technician 
not to make use of this powerful new tool as the occasion 
demands. It only requires several days’ training to 
learn how to make use of the facilities, and there are 
installations available for use practically anywhere. 

Many types of engineering problems are peculiarly 
adaptable to digital-computer handling. The gain in 
accuracy and in time spent is most rewarding and offers 
much promise for the continued development of our 
various individual fields of interest. 


Freeing Skilled Talent 

Enough experience has now been acquired to make 
certain es and conclusions as to the impor- 
tance of electronic computers to the engineering profes- 
sions. Computers have solved many problems that 
would have been too large for any other method of 
solution. Computers are, at an increasing rate, taking 
over the burden of repetitive computations and are thus 
freeing skilled talent for more creative work. 

The United States Steel Corporation stated in its 
January, 1958, company magazine that its computers 


ELECTRODATA 


In Dallas, this Datatron 205, 
installed in 1955, processes 
data for Magnolia Petroleum 
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saved an estimated 100,000 engineering man-hours in 
1957, and management felt they were ‘‘just scratching 
the surface.’’ In creating a new position of ‘‘engineer- 
electronics,"’ the vice-president of engineering stated: 
“The way is now clear for all of us to reach the goals of 
a more refined conclusion, a more accurate result, a 
quicker solution, less time, and less effort expended.” 
(The author then presents nine pages listing engineering 
applications of the electronic computer in the petroleum 


industry. Under the main head of ‘Production De- 
partment," there are 12 subheads: Exploration, Drilling 
and Completion, Production Engineering Data on 
Punch Cards, Field Performance and Reserves, Gas 
Plant Processes, Oil and Gas Field Operating Problems, 
Data Reducing and Handling, Mathematical, Economic 
Studies, Operations Analysis, Mechanical Design, and 
Gulf Research & Development Company Computer 
Section.) 


Technical CALCULATIONS* 


As REPORTED in the press,* by January, 1958, there were 
76 medium-sized computers and eight large-scale com- 
puters installed in the petroleum industry. 

As the sizes of Pm computing problems increase, 
they increase not in an additive way, but by multiples. 
The reason is that expansion of a problem statement 
usually takes place by adding another variable or 
studying another parameter. In other words, expansion 
to a larger problem is by adding an additional degree 
of freedom. So, if the engineer wishes to study five 
cases of variation for an additional variable, he may be 
required to perform five times as many computing opera- 
tions. Thus the need for larger and faster computers 
keeps increasing. 

Technical computer usage in the petroleum industry 
can be broken down into three major divisions: ex- 
ploration and production, refining, and transportation 
and marketing. 

Each of these divisions will have its own problems 
and objectives, but the single over-riding objective is 
that of increased revenue for the company. While a 
number of oil and gas companies have been using com- 
puters for several years, the companies starting are not 
too far behind; the surface has only been scratched. 


Exploration and Production 


In exploration and production, the major objectives 
are: better methods of finding oil, and increased re- 
covery. In both cases, partial solutions have been 
found. Often, the solutions involve enormous amounts 
of computation. However, this is worth doing. 

In a paper by Bruce,‘ the general concepts of what 
promises to be a very fruitful attempt to further the 
solution to the first objective—better methods of 
finding oil—are outlined. This is in the application of 
operations-research techniques to aid in the necessary 
management decisions in determining company policy 
in the exploration area. Here is where the largest 
amount of money is to be made by any oil and gas 
company by using computers. 

A number of petroleum firms are using the computer 
for the interpretation of the results of gravimetric and 
magnetic surveys, in the adjustment of gravity net- 
works, in wave-front calculations, and in the correlation 
of stratigraphic data. 


2 Condensed from ‘Use of Digital Computers for Technical Calcula- 
tions in the Oil and Gas Industry,’’ by W. S. Pickrell, International 
Business Machines Company, New York, N. Y. ASME Paper No. 58— 
Pet-27. 

8 Petroleum Week, Sept. 27, 1957, p. 44. 

4W. A. Bruce, “‘Use of High-Speed Computers for Petroleum Prob- 
lems,"’ presented at IBM Petroleum Semiuar, Endicott, N. Y., October, 
1956. 
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For technical calculations, computers are finding 
increased usage because the engineer is able to eliminate 
some of the simplifying assumptions he found necessary 
when using desk calculators. But, probably more 
important, the engineer is able to study the results of a 
reservoir prediction while varying all of the variables 
over a wile range. In this way, he is not tied down to 
one prediction at only one set of values for the variables, 
but is able to re-evaluate his interpretation of the results 
based on any new reservoir information. He is also 
using the computer as a learning device or a research tool. 

A starting point for most oil companies applying a 
digital computer to their reservoir problems is to write 
apna to predict the recovery of oil from a reservoir. 

his may be accomplished by using any one of several 
different equations, such as Muskat’s, Tarner’s, or 
Schilthuis’. 

Lately, there has been increased interest in predicting 
the recovery of oi] by combining equilibrium flash calcula- 
tions with a material balance and the fluid-flow equa- 
tions. The latter approach provides much more infor- 
mation, such as composition and density of the ned 
ducing steam, as well as the reservoir material. These 
data will allow better design of the surface facilities, 
which is an important by-product of any reservoir 
study. The one inherent inaccuracy in these calcula- 
tions is the equilibrium ratios. Again, the computer 
can be used as a research tool by the practicing engineer 
by using it to improve the available equilibrium ratio 
correlations. 

A number of companies in the oil and gas industry 


At SMU, this Remington Rand 
computer solves problems of oil 
exploration and refinery operation 
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are computing the optimum separator pressures for multi- 
stage surface separation equipment. The program can 
be written so as to maximize the tank oil produced or 
the sales gas; however, better still, would be to maxi- 
mize the total revenue from both tank oil and sales gas. 

Three of the major oil companies, using the IBM 
704, are solving the basic partial differential equations 
to develop optimal flood patterns for proposed water- 
flood projects, primary depletion predictions, optimum 
well spacing, and the effect of offset wells. These 
agg require the fastest and largest computers availa- 

le; however, the pay-out potential is great. In a 
large oil field, increasing the recoverable reserves by only 
2 to 5 per cent will pay for a large-scale computer. 


The use of computers in refineries is well in advance 
of that in other areas of the oil and gas companies. 
This is probably because their problems are better 
defined than those in other departments. 

Most refiners feel that economic and optimization 
studies will be the most profitable for them. There are 
two main techniques used: linear programming, and 
case study or simulation studies. Linear programming 
models are being used in all phases of refining. The only 
requirements for your economic model to be solved by the 
use of linear programming is that the restraints on the 
system must be a set of linear equations and to have a 
linear profit function which is to be maximized. These 
requirements are common in many phases of the refining 


business. The following are some of the problems 
being solved, using linear programming: 

Gasoline Blending. In this application, savings of up to 
2 cents a barrel have been realized by some of the refiners. 
These savings result from decreased quality give-away 
and from additional economic information which is the 
output from running such a problem on the computer. 

Crude Evaluation. The set of optimum crudes to run to 
the refinery may be determined based on cut points and 
gasoline stocks required. 

Solvent Scheduling. In refineries where a large number 
of solvents are manufactured, a more efficient scheduling 
of the solvent units results from optimizing the opera- 
tion using linear programming. 


Transportation and Marketing 


In transportation, pipeline scheduling is being under- 
taken. One interesting application is the determina- 
tion of tankage requirements. One tankage system 
which has been studied had an input from pipeline and 
output either to the refinery or via coastal tankers to 
other refineries. However, the crude arrived in varying 
quantities about a a purchase amount. The 
refinery pipe still varied, subject to down time, and the 
arrival of tankers radiate A meaningful solution 
was obtained, however, using standard Monte Carlo 
methods on the refinery’s computer. 

Several companies have Seas computer work on 
vibration studies in gas compressor stations. Actually, 
some companies have advanced the use of computers 
to the extent of having almost completely mechanized 
compressor-station design. 

In marketing, computer methods have been developed 
which involve correlation analysis to determine such 
facts as the desirable location of retail gasoline stations 
in new marketing areas. Transportation and epee on. 
studies are adaptable to the linear-programming meth 
of solution. me of the companies have extensive 
plans in undertaking extremely large studies in this area. 


Compressor Stations —ANALYSIS° 


OpeRATING-MANAGEMENT control of the performance 
and maintenance of over 500 compressor engines has 
been made more effective through the use of a medium- 
sized electronic computer at Tennessee Gas Transmission 
Company. From the daily compressor station reports, 
the source data are key-punched and fed into the com- 
puter along with a large volume of fixed master-card 
data to produce a computed report, listing for each 
engine the horsepower-hours, calculated volume, oil 
use, fepairs, and various operating conditions. The 
different types of compressor engines may now be com- 
pared according to their loading conditions, compressing 
ability, and their parts usage. 

The company compressor stations have one to three 
buildings with as many as 15 engines per building. 
The main compressor engines generally run from 1000 
to 2000 hp. 

Before inauguration of the computed daily compressor 
reports, a machine-computed performance curve and 


5 Condensed from ‘“The Electronic Computer and Compressor Station 
Analysis,"’ by J. T. Manry, III, Assoc. Mem. ASME, Tennessee Gas 
Transmission Company, Houston, Tex. ASME Paper No. 58—Pet-29. 
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operating curve were made for each type of engine at the 
stations. Basic compressor cylinder data were supplied. 


The IBM has been called the 
work horse of electronic data processing, 
for both commerce and science 
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By computing the swept volume and using a compressor 
formula, the program produced all the points necessary 
to plot the performance curves and the operating curves. 
The —s curves are used by the station operators 
to load the engines to capacity as necessary. 


Compressor-Station Summary 


The computed daily compressor-station summary 
is tabulated on a printed form for each station. In- 
formation about the operation of each engine is listed. 
At a glance, comparisons may be made between the 
engines. 

you were reviewing the report of a compressor 
station that was known to be operating at full capacity, 
then you might at first be interested in the hours that 
each engine ran, and the horsepower that each engine 
developed. 

On the lower part of this daily compressor-station 
summary, the oil is summarized for the engines, the 
auxiliary engines, the other station usage, and the re- 
claimed oil. Also summarized are the station horse- 
power hours and the calculated throughput. The aver- 
age station horsepower is arrived at by adding up a 
computed developed horsepower for each engine. c 
dispatcher’s throughput is printed out and used to 
calculate the station efficiency by dividing it by the 
calculated throughput. 

You may already be thinking about the possibility of 
the operator writing down favorable numbers to in- 
fluence station efficiency. By running engines at a 
faster rpm than that recorded would make the efficiency 
number higher. By showing more pockets open than 
actually are open on the engine would raise the number 
of the station efficiency. These same numbers that 
would increase the station efficiency by erroneous 
entry would show a smaller developed horsepower than 
that the engine is actually running. When it was noted 
that the developed horsepower was not up to par, a 
check of the compressor operating curves would show 
that the unloader pocket was set for the proper loading, 
especially during the period that the station was ex- 
pected to give maximum performance. 

The monthly compressor-station summary is mostly a 
totaling and averaging of the daily compressor-station 
summary figures plus some year-to-date figures brought 
forward. For each engine the listing is made of the 
hours operated, the hours operated year-to-date, horse- 
power hours operated this month and year-to-date, 
oil-consumption rates in quarts per 24 hr for the cylin- 
ders, crank case, and compressor cylinders. Also listed 
are total oil used this month and year to date, horse- 
power hours per gallon this month and year to date, the 
average rpm, rated horsepower, and the developed aver- 
age horsepower. 


Compressor-Efficiency Report 


The next computed 4 is the monthly report of 
compressor efficiencies. The numbers on this report are 
identical to those found on the monthly compressor- 
station summary. This report simply lists all the sta- 
tions, showing their average efficiency for the month, 
permitting comparisons between the current month and 
the previous months. Any trend downward on any 
particular station would make it worth while to investi- 
gate the cause and if possible get the trend reversed. 


MECHANICAL ENGINEERING 


An engine repair analysis weet is prepared monthly 
for cach compressor station. To produce it the main- 
tenance and repair record sheets are processed monthly. 
A normal run consists of listing all repairs for a station by 
repair categories and subcategories in engine number 
order. The time spent for each repair is summarized 
within the subcategories by engine type. 

For special studies, comparisons may be made between 
repairs by engines, engine types, stations, Categories, 
subcategories, and engine manufacturers. It should be 
possible to determine the most serviceable spark plug for 
a given type of engine simply by comparing quantities 
used for each manufacturer over a certain length of time. 
Engines using the most pistons would be a worth-while 
examination, along with the quantity of rings used on 
the various engines and engine types. 


Engine Availability 


The engine-availability and down-time report is shown 
by stations, and for each engine is printed its engine 
, the total down time of all categories, total repair 
own time, the total unavailable time, the repair time 
per million hp hr, per cent operated, per cent availability, 
and the load factor. 

To make any complete repair analysis for a particular 
engine part, the per cent load factor would be a big 
consideration. For instance, the ring wear of an engine 
running at 98 per cent load factor would be somewhat 
different from an engine running at the 75 Bae cent load 
factor. It is hoped in time to be able to determine the 
optimum load factor for the best service of such large 
engine parts as crankshafts, power cylinders, and pistons. 

The Big plus factor of electronic computer reports 
has been to increase greatly our knowledge of the opera- 
tion and maintenance of compressor equipment. In- 
formation that was previously obtained by sampling, 
is now processed on a daily basis. Monthly reports 
that oh to be verified and balanced by comptometer 
operators need not be checked after once being processed 
through the computer system. 

There is some difficulty experienced in writing the 
rules for the operators and repairmen to code the engine 
repairs properly. Much research should be given to any 
system of coding repairs and down time. The more 


The G-15 General Purpose Computer, 
with its control typewriter and tape 
units for additional memory storage 
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categories and subcategories that your coding can be 
broken down into, the more your computer reports can 
tell you. However, the more coding that has to be 


Natural-Gas Systems—DESIGN® 


Tis PAPER presents a method for determining the 
pressure distribution in a natural-gas gathering system 
using a high-speed digital computer and the Hardy 
Cross iterative technique. 

The use of the computer in solving this problem has 
now been proved practical and can be considered a 
common engineering-department procedure rather than a 
developing technique in research. 

A natural-gas-field gathering system consists of the 
network of pipelines which collect gas from individual 
wells in a natural-gas field and transport the gas to one 
or possibly to several central points for delivery to a 
main-line transmission system. Gas wells are usually 
placed one on each 640 acres; the field served by a gather- 
ing system may include several hundred wells. Field 
compressors are an integral part of the system, and are 
used to boost the gas through the pipelines, where 
necessary. 

The network can consist of an almost infinite combina- 
tion of arrangements of locations or routes. These can 
all be resolved into individual well lines, branch or 
spur lines, and looped circuits. A loop as used in this 
paper means a tie-over between branch lines, and not a 
parallel line to branch, as is commonly intended. 

A looped circuit is seldom installed as original con- 
struction. Frequently, as a gas ficld develops in un- 
expected directions, or as certain wells fail to fulfill 
earlier expectations, a loop circuit is a very economical 
improvement to an existing system. 


The Design Problem 


Because there are so many possible routes for the 
one of a gathering system, it omnes that a specific 
esign technique cannot be developed. Therefore the 
problem of design resolves into a study of cases. A trial 
network design is laid out, the pressure distribution is 
evaluated, compressor facilities are selected, and finally 
the cost of service is estimated. The entire process is 
repeated for another trial design and another, until the 
designer achieves a ‘‘satisfactory’’ plan. 

The problem of determining the pressure distribution 
is straightforward enough in a simple branched lateral 
system. In a network involving several loops, tedious 
trial-and-error or iterative techniques are required. 


® Condensed from ‘‘Evaluation of Natural-Gas Gathering System De- 
sign With an Electronic Computer,’’ by L. R. Henry, Assoc. ie, 


A , and R. B. Peritz, both of Colorado Interstate Gas hy, 
Colorado Springs, Colo. ASME Paper No. 58—Pet-28. 
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done by the field maintenance men, the more the chance 
of errors, causing reruns. 
There exist many possibilities. Some day answers 
may be found for some of the following: 
Optimum time for renewal of crankshafts after so 
many hp hr of engine operation. 
Ideal quantities of items stocked in station warehouses. 
Optimum location for large expensive compressor 
parts. 
Most efficient combination for engines to run at a 
given station location. 
Optimum location for expensive compressor parts. 


It has been found that a partly looped system servin 
about 200 wells requires approximately one phage 
to fix the pressure distribution. Thus only rarely has 
the ‘‘study of cases’’ for the entire field been carried 
beyond a few trials, and therefore it has often happened 
that a better plan could have been devised. 

By use of high-speed computing machines, the pres- 
sure-distribution problem can be solved in a few minutes; 
it has been found that a 200-well design can be reduced 
to punched cards, processed through the computer, and 
the results interpreted in 4 hours. Thus the designer 
can investigate a large number of variations. 


Network of Loops 


The analysis described in this paper is based on the £ 
Panhandle Eastern Pipeline Company flow formula. 
The solution of a loop system is based on the iterative 
method developed by Hardy Cross. The method relies 
on Kirchhoff’s laws of networks; the net flow at a 
junction is zero; the algebraic sum of friction drops 
around a closed circuit is zero. A flow pattern is as- 
sumed in each loop, with the restriction that the inflow 
to any junction must equal the outflow. 

On the IBM 650 without additional storage, there is 
room for instructions and data for a system of 498 sec- 
tions in up to 46 loops. This is more than adequate. 


CONSOLE 


The girl is shown checking out 
(“debugging”) a program at 
console of SMU’s Univac 1103 
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The spur system input consists of physical data for 
each section and the volume. At junctions of minor 
spurs, the volume of the minor spur is summed from its 
wells to become a source for the major lateral. The 
output lists for each section its identification, flow, AP?, 
and ZAP? from the first section. 

The input data for the loop systems consist of physical 
information for each section, and an assumed initial 
flow distribution. The output data include the correct 
flow through each section, and AP? and AP? per mile for 
the section. 

The gas volumes and wellhead pressures are used as 
input data for well line calculations, along with physical 
data for each well line. The machine computes AP?, 
AP? per mile and terminal pressure for each line, and 
prints out results. 

The absolute pressures at the compressor-station inlet 
are determined by summing the AP? for the sections 
between the station and each of the well inputs. One of 
these will be least; it is the station inlet pressure. 


Conclusion 


The method is applicable to the evaluation of either 
a new design or of improvements to an existing design. 

By means of this machine evaluation, the designer can 
evaluate more variations and therefore can usually 
provide a more economic design. 
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Pipeline Investment—Analysis’ 


New discoveries of oil deposits call for investment 
analyses for new pipeline facilities. This paper reports 
on the use of details computation by a crude-oil 
— company. 

he problem is complicated, in that the origin and 
destination of the proposed pipeline are not always 
known prior to economic study. A single oil discovery 
is often followed by subsequent discoveries in adjacent 
localities. It is usually possible for the geologist to 
indicate the regional extent of such possible future dis- 
coveries. This information must be considered, as it is 
desirable to maximize the likelihood of economic service 
for possible later discoveries. This situation leads to 
the study of alternative ‘‘origins’’ for the pipeline. 
Similarly, the destination of the pipeline may be subject 
to question as the profitability of crude delivered to 
different refining centers varies. 

In a representative pipeline system, there will be 
multiple points of crude receipt (oil fields) and multiple 
destinations. Variation will usually occur in line 
diameter and unit costs in segments of the system. 

Aside from the origin and destination of the proposed 
line, the primary variable is the amount of oil to be 
pumped through the line. The anticipated line through- 
put is basic to the economy of the line as it determines 
the size of line required and the revenue to be generated. 


The Unknown Factors 


In addition to various possible assumptions regarding 
throughput, assumptions must be made for unit costs of 
construction and operation, line route, crude physical 
properties, property-tax rate, interest rate for bor- 
rowed capital, amount and repayment schedule for 
borrowed capital, and for other parameters. 

An analysis of a proposed pipeline usually will include 
the basic design of the line, estimation of the capital and 
annual operating costs for the system, and computation 


7 Condensed from ‘‘Computational Analysis of Pipeline Investment,” 
by T. R. Young, Shell Pipe Line Corporation, Houston, Tex. ASME 
Paper No. 58—Pet-26. 
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of critical financial data for the project. Financial 
data of principal interest are capital outlay, cash return, 
ay-out period, and yield on investment. It is often 
eee to compute the data for each year of the 
projected life of the proposed line. 

As the computations outlined demand weeks of 
manual labor, the stored program computer has been 
used to shorten the study time. A number of programs 
have been written for the computer to handle different 
of the computation. the work is 

ivided into pipeline design, capital and annual operat- 
ing-cost estimates, and financial computation. her- 
ever practicable, the output from one program is coupled 
with the subsequent program by common punched-card 
format. 

Normal input to the design program includes a physi- 
cal description of the proposed pipeline in terms of 
length, terminal elevations, assumed diameter, crude 


Inside the IBM 650 magnetic 
MEMORY drum. Data (to 20,000 digits) are 
stored in the form of magnetic spots 
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properties, and range of line throughput values. In 
addition, values for pump and motor efficiencies, maxi- 
mum permissible line pressure, and spare power are also 
read by the computer. 

Output data are the number of pumping stations re- 
quired in each segment of the system and the required 
power per station at each throughput level. 

In a multi-year study, pumping stations will be added 
as line throughput increases over the years. The 
original installation will then be so planned, that it will 
become part of the final layout in such a way that there 
will be no excess stations at ultimate capacity. 


Capital Estimate 


Completion of the hydraulic calculation yielding re- 
quired number of stations and power per station com- 
pletes the data required for estimating the capital in- 
vestment for construction of the proposed pipeline. 

Other required data include unit costs for pipeline 
installation, pump station construction, communica- 
tions, river crossings, tankage, terminals, and other 
miscellaneous costs. 

The capital estimate is built up from two classes of 
expenditures: arbitrary expenditures which are unrelated 
computationally to any other available data in the com- 
puter, and expenditures which are computable as exten- 
sions of unit costs multiplied by suitable bases. Bases 
used in this way include line throughput, power required 
per station, line length, and number of pumping stations. 
Arbitrary capital costs are povorveael | by costs for ter- 
minal facilities, waterside facilities, and river crossings. 
In general, the latter are special costs which require 
independent estimate based on engineering evaluation 
of the construction involved. 

Design practice will usually vary depending upon the 
size of a pumping station, and it is necessary to select 
proper unit costs to represent the particular design prac- 
tice. In the case of pumping stations the cost is esti- 
mated as a base plus a unit cost per horsepower installed. 


Operating Cost 


Annual operating up. ons is estimated in a similar 
manner. Again, two classes of expense are recognized: 
arbitrary costs that require independent engineering 
estimate, and those costs related to assumed or pre- 
viously computed parameters of the system, such as 
power, throughput, investment, line length, or number 
of stations. 

The same “agene of variable unit costs occurs here. 
As an example, station maintenance expense is estimated 
as a decimal fraction of station investment up to an 
arbitrary investment level at which point a lie deci- 
mal fraction applies to all additional investment. 

Cost elements recognized in the annual operating- 
cost estimate are: station maintenance, fixed-station 


60 / JUNE 1959 


operation, terminal operation, tank-farm operation, 
ipeline maintenance, communication maintenance, oil 
oss, pumping power, miscellaneous, and administrative 
overhead. 

(Here, and elsewhere in this paper, the author presents 
estimating equations. The nomenclature lists symbols 
for more than 50 variables. The paper also includes 
charts, graphs, and tables showing typical results of 
computer analysis.) 

In the first applications of the electronic computer to 
capital and operating-cost estimation a nearly exact 
duplication of the usual manual procedure was pro- 
grammed. As a consequence, the pecs so developed 
were specific for a particular style of estimate prepara- 
tion. However, it has been observed that a program can 
be advantageously generalized by providing an assort- 
ment of estimating bases. These provide flexibility 
in the method of estimate itself. To illustrate, pipeline 
maintenance may be satisfactorily estimated by a unit 
cost per mile of length or by use of a unit cost per dollar 
of investment. It is done both ways. In order to be 
prepared for either mode of estimation, the program 
should contain the arithmetic in both calculations. 

This type of generalized programming achieves two 
goals: it gives the engineering economist a choice of 
estimating procedures, and it increases the probability 
that the estimating procedure used by a separate engi- 
neering organization may be duplicated with the existing 

rogram. This is particularly important in the case of 
intercompany economic study of proposed joint ventures 
where a common estimating procedure is determined 
by negotiation. 

Programs of the sort described in this paper have been 
employed in economic studies of three major construction 
projects with total valuation approximating $80 million. 

In addition to major projects, other studies have been 
made dealing with investment planning for gathering 
and truck-line expansion. In stdision, general economic 
studies dealing with optimum pump-station spacing and 
tariff policy are being carried out. 

The computation work reported has been carried out 
using a basic IBM 650 digital computer with a utilization 
of about 30 per cent of single-shift operation time. 
The balance of the computer availability was used by 
other activities within the organization. 


Equipment, Methods, and Staff 


Systems used for peegenrening include an assembler, 


an interpreter, and a compiler. These are the IBM 
Symbolic Optimum Assembly Program (SOAP ID, the 
Bell Laboratories a “ee and the Purdue Compiler 
CIT), respectively. All three systems have proved 
valuable and are selected according to the problem. 

The staff handling the work consists of three full-time 
members, an engineer, a mathematician, and a program- 
mer, with supplemental work by outside personnel. 
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Receives and processes all 
maintenance work orders. 


Estimates, plans, and schedules 
all work. 


Records all maintenance cost 
and performance data. 


Coordinates use and degree of 
outside contractor help. 


Administers wage incentive 
programs, if any. 


Plans and measures preventive 
maintenance programs. 


Establishes "standard" data on 
repetitive and all measurable 
activities. 


Conducts methods studies and 
evaluates better equipment and 
methods. 


Performs majority of clerical 
work to free supervision. 


Coordinates all planned activities 
with Production and Engineering. 


Expedites shop orders and 
scheduled prefabricated work. 


Coordinates "salvage" 
equipment sale and use. 


Coordinates spare parte and 
standardization data. 


Develops and conducte train- 
ing programe to upgrade skills 
and capabilities. 


Reports effectiveness of 
planned work to Plant Manager 
or designated official. 


| Data to Production Organization | 


Data to Plant Engineering _| 


Data to Cost Control Division | 


The control center offers to maintenance what industrial engineering and 


production control give to production. 


It should be responsible for where, 


when, and what maintenance work is done—and be organizationally neutral. 


In Topay's fast-moving automated in- 
dustry, 9 maintenance, with its ever-increasing cost, 
is a subject of critical concern. Unlike direct pro- 
duction operations, maintenance is difficult to measure 
and, in the past, few systems have been devised that will 
really control maintenance cost. 


A New Approach 


A new approach, the ‘‘maintenance-control-center"’ 
technique, integrates planning with labor measurement 
and emphasizes the co-ordination of all maintenance 
activities. Procedures are specifically directed at un- 
covering presse for labor-cost reduction. Estab- 
lished goals of performance are constantly refined, and 
improvement is almost automatic. 

his technique has been installed in several large pulp 
and .paper mills, resulting in improved maintenance 
service, less down time on machinery, and reduced labor 
cost. A maintenance man-hour reduction of 40 per cent 
whose value exceeded $200,000 per yr was achieved. 

The development of a maintenance-control-center 
program should start with a re-evaluation of the over-all 
maintenance function and exploration of all potential 
areas for improvement. One phase cannot be improved 
without developing another related phase if lasting 


Contributed by the Maintenance and Plant ge and 


esented at the Annual Meeting, New York, ovember 30- 
ember 5, 1958, of Taz American Society or Mecuanicat ENGINEERS. 
Condensed from Paper No. 58—A-269. 
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results are to be achieved. Individual job standards, 
for example, are not practical for hourly men unless 
foremen and supervisors are trained in the value of 
planning and scheduling all work. 


Control-Center Concept 


The control center is physically an organizational 
group which is to maintenance what industrial engi- 
neering and production control are to production. 

Lack of planning, tr co-ordination, and other 
interferences rarely result in a rating of over 60 per cent 
in over-all effectiveness for maintenance men a —~- 
they generally work at a good pace when busy. c 
control center places emphasis on these particular areas— 
organization, planning, scheduling, and assignment. 

Another important factor in the organization and 

lanning of maintenance work is the co-ordination of 
‘what is desired’’ with ‘“‘what is required’’ to do the 
job. Emergency service interrupts planned work and 
contributes greatly to the inefficient use of maintenance 
labor. ‘‘Gold-plated’’ maintenance, where considerably 
more labor is used than is required, is another contrib- 
uting factor. This usually results when maintenance 
supervisors want to be “‘safe’’ and carry extra labor for 
peak-load conditions. 

The control center uses the same approach in the 
— of its activities as industrial engineering. 

here industrial engineering uses time study to arrive at 
a job standard, maintenance control will gather data 
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Fig. 1 A comparison of all supervisory ratings will 
stress common strong and weak points 
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and statistics, which are merged with the maintenance 
foreman's experience, to arrive at a job standard. This 
form of measurement can be particularly effective where 
there is a high degree of nonrepetitive work. 


Organization 


To be most effective and unbiased in its thinking, the 
maintenance control center should be organizationally 
neutral to the groups for which it co-ordinates, plans, 
schedules, and measures work. Its members should not 
report to production, nor can they be objectively critical 
of maintenance if they report to maintenance. Ideally, 
a service manager, or other neutral administration within 
a company organization, will provide the best source 
of over-all direction. If this service manager also has 
production-control responsibilities, the co-ordination of 
shutdown planning is simplified. An interrelationship 
with industrial engineering also adds to effectiveness. 

To use skills properly and provide the best coverage, 
the control center should be responsible for where, 
when, and what maintenance work is to be done, while 
maintenance supervision retains responsibility for why 
and how it is done. 

A key factor in any organization is the effectiveness of 
its personnel. In an over-all maintenance-improve- 
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ment program, it is desirable to ‘‘rate’’ all supervisory 
personnel—evaiuating attitudes, morale, skill, and effort 
through direct observation and personal interview. 
The analyst should determine the supervisor's weak 
points so that they can be eliminated. Also, individual 
talents should be studied to determine if they are being 
used to best advantage in present job responsibilities. 

A comparison of ail supervisor's ratings will stress 
common strong and weak points, Fig. 1. When a 
majority of the group is weak in specific areas, a manage- 
ment training program is necessary in those areas, and 
the most effective training programs have top manage- 
ment’s participation and support. 


Policy and Administration 


The maintenance control center does not in any way 
usurp the responsibilities of maintenance supervision. 
Rather, it provides a service that will assist direct 
supervision to do a more effective job. 

Company policy with respect to maintenance should 
be studied to insure fair and equitable administration 
of salary and promotion policies. For example, first- 
line supervisors should earn 15 to 20 per cent above their 
average first-class tradesmen. And, comparable grades 
within different trade groups should receive equal wages. 
A formula should be established to determine the number 
of tradesmen in varying grades—first-class, second-class, 
third-class, and so on. 

Company Boge with respect to training and pro- 
motion should include a formal means of evaluating 
knowledge. Written tests for promotion within trade 
groups, standard merit-rating procedures, and similar 
methods are particularly important today when it is 
desirable to prove that qualifications override seniority 
in job promotions. 


Planning Procedure 


A formal procedure for planning, scheduling, and co- 
ordinating work is essential to maintenance efficiency. 
The control center accomplishes this with a ‘‘job-control 

rocedure’’ that is designed to fit the needs of the in- 
Sividual company. Basically, the control center (a) 
justifies the need for the job; (4) plans and co-ordinates 
with production, engineering, and maintenance as re- 
quired; (¢) assists maintenance supervision in establish- 
ing work schedules, including time estimates for labor; 
(a) collects actual labor time and job costs for accounting 
distribution and management analysis; and (¢) compares 
actual performance with planned performance and makes 
recommendations for improvement. 

Written work orders are essential. Verbal orders 
cause confusion and misinterpretation in both production 
and maintenance departments. A primary concern is 
to get the correct information to the mechanic who will 
do the job. A serialized job number codes and simpli- 
fies later cost procedures. Work orders are reviewed 
for material availability, proper instructions, methods, 
and sound engineering principles, and are studied in 
relation to the economy and real necessity of doing the 
job, or the cost and desirability of using outside labor or 
fabricated parts. Finally, the control center estimates 
the number of men and man-hours required for the work 
order and schedules the job. 


Daily Planning 
Daily work planning in meetings with the supervisors 
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of each craft is essential both in reducing lost time and 
as a means of establishing goals for labor performance. 
Priority is given to over-all mill production require- 
ments and to keeping the crews busy for the entire 
day. It is advisable to schedule two or three men in 
each crew for fill-in work so they will be available for 
emergency-breakdown jobs if they occur. Repairs can 
be made on spare equipment, spare parts can be replaced. 
Actual daily time should be compared with planned 
daily time as a means of evaluating performance. One 
convenient method is a ‘‘daily work schedule and labor 
pe pee Fig. 2, used both for planning and collection 
of actual time spent on each job. In addition, it can 
a used as a source document for accounting cost distri- 
ution. 


Shutdown Planning 


Shutdown planning should be co-ordinated to insure 
that machinery down time, which can be worth $500 an 
hour in some industries, is held to a minimum. This 
is an area where the maintenance control center can be 
used most effectively. Shutdown co-ordinating meetings 
held with production, maintenance, and engineering 
personnel determine and agree upon (a) the Setails of 
the work to be done, and (6) how long it should take. 

Following the meeting, the control center prepares a 
Gantt chart ‘‘shutdown-planning schedule,” fig. 
which identifies the specific jobs, the planned time 
schedule, crew assignments, and the specific men to be 
assigned to each job. This schedule is then used to 
assign men and is usually posted in a central location 
It is also used to follow 

The control center co- 

through group super- 
vision, to insure that the schedule is followed and down 
time is held to a minimum. Shutdown performance is 
evaluated and methods for improvement recommended. 


where the work is being done. 
each job and record actual time. 
ordinates each working group, 


Long-Range Planning 

A year or more of operation of the shutdown-plannin 
program will establish a definite trend as far as requir 
maintenance for production equipment is concerned, 
and recommendations can be nole for the setting up of 
shutdown dates as much as a year in advance for the 
entire mill. Shutdowns can be staggered to have the 
least effect on production and to permit the most ef- 
fective use of maintenance manpower. Equipment will 
always be in better over-all condition and will con- 
sistently yield more production. 


Methods Improvement 


Objective analysis of all methods used will lead to 
better ways of doing things, particularly on repetitive 
jobs. Preventive maintenance, through routine in- 
Fg procedures, can usually reduce emergency break- 

owns. A program of routine inspections and adjust- 
ments to equipment can be established through contacts 
with manufacturers as well as maintenance supervisors. 
Inspection cards for each type of equipment are issued 
regularly and used as check lists for the inspections. 
Adjustments are noted on the cards as well as requests 
for future work, and they serve as a basis for making out 
work orders and for posting pertinent data to “‘equip- 
ment-history records.’ 

Lubrication procedures and methods usually permit 
standardization. Reviews of lubrication requirements, 
proper check lists, and the effective usage of oiler 
personnel, or the evaluation of the economies of auto- 
matic oiling versus manual labor offer opportunities. 

Improved maintenance service and/or cost reduction 
through the evaluation of new maintenance tools and 
equipment should assist maintenance supervision and be 
the justification for maintenance capital investments. 

Many times, maintenance shops are located in obscure 
plant areas not required for production, with little 


Fig. 3 The shutdown-planning schedule identifies the specific jobs, the planned time schedule, 


crew assignments, and the specific men who will be assigned to each job. 


ning, assignment, and follow-up. 


It is the basis of plan- 
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Fig. 4 A control on backlog is maintained with the 
work-order report 


thought given to the efficiency of maintenance people. 
Organization of the physical facilities of maintenance to 
reduce travel time is a definite part of an over-all pro- 
gram. Shops should be in one central location, close to 
production, to minimize handling and lost time. The 
maintenance control center should be centralized to 
improve communications. The cost-reduction potential 
of consolidating or reorganizing the maintenance layout 
should not be overlooked. 


Work Measurement 


There are several ‘‘yardsticks’’ for maintenance work 
measurement that can be used to show relative trends 
and improvement. -A continuing analysis of planning ef- 
fectiveness is desirable, when planning 
techniques are emphasized. Planning effectiveness can 
be defined as a measure of what was accomplished as 
compared to what was planned and can be determined 
daily with the use of the ‘daily work schedule and labor 
report,’’ Fig. 2. By comparing actual hours and planned 
hours for each job, a weighted average can be determined 
for all jobs, and for each foreman each day. 

Labor productivity is another essential ‘‘yardstick"’ 
of maintenance. For most companies, work sampling is 
the best method. Basically, this technique involves: 
First, a definition of the categories of maintenance labor; 
then, a statistically sound observation sampling of the 
work to determine relatively how much time is spent in 
each category. Here, again, the bar chart is an effective 
way of presenting and analyzing data. 


Incentives 
Properly used incentives can be very effective in 
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maintenance-labor cost reduction. Like production 
incentives, they should be used only after the best 
methods for doing work have been established. Pro- 
grams must be tailored to the particular needs of a 
particular company, and although there is no general 
a or standard approach, it is usually desirable to 

evelop a number of Eaoan that are a measure of pro- 
ductivity and that are within the control of the men on 
incentive. Each factor should be evaluated in detail 
and weighed properly in relation to other factors. The 
control center can conveniently administer an incentive 
plan, as measurement is one of their basic responsibilities. 


Cest Control 


Accurate and effective cost analysis is the key to 
successful maintenance cost control. A good cost 
system must be able to pinpoint cost responsibility and 
indicate areas which require management emphasis. 
One approach, which has proved successful with mainte- 
nance cost is: (@) Establish a code system for cost- 
distribution analysis—codes should be selected on the 
basis of defining the factors which control cost; (d) 
install convenient methods for accurately coding both 
labor and material charges as they occur—a job-cost 
system is usually most effective; (¢) collect and tabulate 
costs on a current basis preferably by machine-accounting 
methods; (d@) analyze “ cost centers against budget or 
standard costs—hold cost-reduction meetings; (¢) issue 
regular and current summary reports to responsible 
supervisors so that follow-up corrective action can be 
initiated before undesirable costs are repeated. 


Other Records and Controls 


The control center does the great majority of clerical 
detail and paper work for the entire maintenance 
function, thereby co-ordinating requirements to the 
minimum essentials, and freeing maintenance supervisors 
of clerical detail, so they can spend time to best advantage 
in direct supervision. 

A ‘‘work-order report,"’ Fig. 4, that analyzes backlog 
weekly, is helpful in planning; and it is important that 
the control center maintain a control on backlog. As 
the backlog increases, it may be necessary to contract 
some work out to cover peak-load conditions. Con- 
versely, as the backlog decreases, it may be desirable to 
explore manpower reduction. 

outine-detail data can usually be accumulated most 
economically by punched-card tabulating equipment. 
The control center maintains active and completed 
work-order files, equipment-record files, inspection check 
lists, and sodhaleal data that are helpful in the mainte- 
nance of equipment. 


Future Improvement Is Essential 


As machines replace men in production operations, 
more maintenance labor is required to maintain the new 
machines. Thus it becomes increasingly important that 
efficient methods and proper controls are established for 


the maintenance function. In addition, the maintenance 
function must be “‘upgraded"’ to a position of top pri- 
ority in any plan for successful management. A main- 
tenance control center to plan work, to measure pro- 
ductivity, and to spearhead maintenance improvement 
is a = means of receiving both immediate and 
long-lasting gains. . 
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In these two papers, one from Fisher Body and one from Minster Ma 


Press design and 
manufacture have undergone 
@ transformation 
since 1953. 

The modern approach, 
supplying a complete, 
integrated press, offers 
the purchaser 


EFFICIENCY 


The mechanical press is a machine tool unique both in construction and in the forces it can unleash. 
and dangerous. But engineers are making the investment increasingly ene and reducing or pet risks. 
c 


It is costly 


ine, the authors report current thinking in 


the specification and selection of presses, based on plant experience and laboratory tests, and in the design of safety 
features covering the major areas where developments have advanced pressroom safety. 


Cperification and Soloetion 


At Fisner Bopy, the developing of press 
cifications is a continuing group effort. ore the pur- 
lee of pressroom equipment, there must be an analysis. 
First, capital investment: A reasonable return on in- 
vestment is a necessity. Second, the machine design and 
construction must provide suitable tooling capacity, ver- 
satility from model year to model year, safe operation, 
required production, and be as maintenance free as prac- 
ticable. The cost will be depreciated over a period of 15 
years, and the machine will he expected to provide good 
operating characteristics for 25 to 30 years. 


s 
c 


1 Condensed from ‘‘Specification and Selection of Production Stam 
ing Presses,’ by Carl Pearson, Senior Process Engineer, Fisher Body 
Division, General Motors Corporation, Detroit, Mich. 

Based on two papers contributed by the Safety Division and pre- 
sented at the Annual Meeting, New York, N. Y., November 30- 
cember 5, 1958, ot Tus American Socizy or Macnanicat ENGINEERS. 
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These two factors, design and price, cannot be divorced 
from each other. No piece of equipment, even if it be the 
ultimate in design, can be a good buy if it does not pro- 
vide an acceptable return on investment. Conversely, no 

iece of equipment, at any price, is a good investment if 
it will not perform the required job or is a major source of 
down time. The lack of one simple design feature can 
overrule the selection of a press if this feature is a neces- 
sity to the proposed use of the machine. It is therefore 
required that design be analyzed first. Price analysis can 
only be put into effect after a design review. 

Prior to 1953, all press equipment on the market was in 
the nature of stripped machines. The press buyer would 

urchase a press from one source, a lubrication system 
rom another, a press control from another, the drive and 
adjustment motors from another, and would finally as- 
semble this equipment in his own plant while furnishing 
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the necessary air and electrical assembly at erection. The 
result was contractor confusion, jurisdictional delays, 
long periods of erection time, _ responsibility as to 
equipment operation, and a finished product that lacked 
considerably any esthetic value of appearance. 


The Modern Press 


The modern stamping press is more in the nature of a ma- 
chine tool. Portable ee are complete, requiring only 
a three-wire electrical connection and an air line connec- 
tion. Oil return lubrication, press controls, air piping, 
and safety features are built into the basic press. The 
larger machines that must be shipped ‘*knocked down”’ 
are designed with each subassembly as a complete unit in 
itself. Assembly is facilitated by adjacent junction boxes 
for electrics; air piping is connected by flanged couplings. 

This packaged-type construction reduces idle time dur- 
ing erection by major proportions; initial cost of installa- 
tion and recurring rearrangement costs are minimized; 
and rearrangement and transfer time is cut to a minimum. 

There is no split responsibility on the machine design 
or construction. The press manufacturer is responsible 
for functional engineering and operation of the press, 
motors, controls, air piping, and all accessories. Plant 
appearance is improved by neater appearance. 

gical analysis and selection of modern stamping 
presses require that machines be engineered to —. 
tions furnished by the press user. Sound specifications 
assure the press purchaser that each press manufacturer is 
quoting on the same type of machine with the same de- 
gree of completeness. 


Press Specification 


A press specification used for competitive buying must 
keep a major point in mind: Specifications are not in- 
tended to interfere with the ingenuity of the press indus- 
try in machine design, or to hinder progress in this field. 
Where practicable, statements should “ in the form of 
performance specifications based upon the press user's ex- 
perience in maintenance, press erection, safety, die tryout, 
and production operation. The press industry has been 
of great service to the stamping industry in idea warmer 
ment, producing designs that provide part-transfer facili- 
ties, quick die set, reduced draw speeds combined with 
optimum stroke-per-minute rates, and so on. We wish 
to sustain this source of creative engineering. 

Two basic types of specifications Nese been found nec- 
essary. First, we require a “‘particular specification.” 
This applies to a particular press in question. Die space 
and operational requirements for a single-action press 
would be spelled out in such terms as tonnage rating, 
point of rating, length of stroke, minimum opening, etc. 

Where a multiple-action press is under consideration, 
additional items must be specified, such as maximum 
draw and required characteristics of plunger, blank- 
holder, and third action. 

As a supplement to these particular specifications, we 
have found it advantageous to furnish a die-space draw- 
ing to the press manufacturer. He will then have full 
knowledge of the press user's die-mounting and operating 
requirements. Such print information may include 
bolster-mounting requirements, air-pinhole layout and 
size, ‘“T’’-slot layout and size. 

With the advent of the packaged or machine-tool type 
of press, a general specification has been found necessary, 
one that applies to basic types of presses such as ‘‘straight- 
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side’’ or “‘gap-frame’’ presses. The intent of this speci- 
fication is to convey general information to the manufac- 
turer on items such as content requirements of the press 
quotations, service-manual content requirements, power- 
supply and compressed-air service, maintenance considera- 
tions, minimum acceptable design practice, general de- 
sign requirements, and method of shipment. 


Product Design and Styling 


The product is the kingpin from which all processing, 
planning, and 7 areevolved. Future product design 
may appear remote from present production operations, 
but it can have an effect on the equipment purchased to- 
day. Lack of foresight could obsolete a major expendi- 
ture in capital equipment in a very few years. 

Conversely, the possible changes in future styling 
should not cause those responsible for equipment to be 
conservative to the point of encumbering production 
— with oversize, slow, excessive-tonnage equipment. 

tamping presses must be purchased for the present model 
program, but with an eye to probable future styling. 

Based on product-design information, the tool engineer 
can process the part into the required methods of fabrica- 
tion. Assuming the part is most applicable to production 
in stamping presses, the die engineer will determine 
the number and types of operations (blank, cutoff, draw, 
trim, pierce, form, flange, or combinations of these) that 
are required. His recommendations form the basis from 
which a particular press specification will be developed. 


Installation, Safety, Production 


Certain phases of press design must be keyed to the 
general construction of the plants in which the equip- 
ment is to be installed. Factors such as crane-cab and 
hook clearances, scrap-handling and systems, 
clearance heights of low-bay areas, type of press pits over 
which the press will be installed, and the general problem 
of press erection must be considered. Plant engineering 
must provide details for a general press specification. 

The safe operation of a press in production, die set, die 
tryout, and maintenance is an absolute necessity. Proper 
pons of moving parts, elimination of pinch points, 
interlocked electrical circuits, anti-repeat circuits, proper 
wiring and piping practices, as well as reliable compon- 
ents and accessories, must be part of a general press speci- 
fication. Safety problems must be anticipated rather 
than developed from experience with equipment that was 
thought to be safe but proved otherwise. 

Facilities for part handling through press lines must be 
provided for high-volume parts to obtain optimum utili- 
zation of the press capabilities in strokes per min. Since 
handling equipment is a plant problem due to model 
changes and possible production reallocations, thought 
must be given to the facilities required to support the 
mechanisms involved. The plants must jointly agree on 
a basic mechanical handling control to be specified on a 
press, and design their handlin equipment to fit the fa- 
cilities that will then be provided. 


Tryout and Die Set 


Die tryout and die set must be another major considera- 
tion for the production plant in order to obtain maximum 
equipment utilization. Major model changes, as annu- 
ally occur in automobile production, call for massive die- 
construction programs and their accompanying die try- 
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out. In some instances, initial tryout is in one plant, and 
the tools are shipped to another plant for production. 
Such a case calls ee additional tryout in tuning the dies 
into the press in which production will run, and also 
adaptation of mechanical handling to the tools. A 
yearly tryout program of one million hr is not unusual. 
Slow-inch drives, micrometer adjustment of slide, 
powered slide adjustment, cushion stroke to drop pins 
clear of bolster top, quick-disconnect features for mechani- 
cal handling, faster and better die-clamping systems, and 
die-loading facilities—all which the plants must agree 


upon for call-out in a general and particular —. 

The basic machine mechanism is not to be a part of 
press specifications. A specification of mechanism, other 
than performance, would only deter progress in the press 
industry. It is the responsibility of the equipment en- 
gineer to develop a specification of mechanical require- 
ments in the nature of a minimum, industry-accepted, de- 
sign practice. Maintenance accessibility and long equip- 
ment life are to be the criteria. Items of such a nature are 
based on the experience of production and maintenance 
departments of the operating plants. 


Mucs of the increased pore | and added safety in 
today’s pressrooms stems from developments in clutches 
and brakes, from the positive-type mechanical clutch and 
constant-drag brake of a decade ago, to the modern air 
friction clutch and brake. 

Engagement of a positive clutch is accomplished 
through linkage from a foot treadle or two-hand device 
that me the clutch mechanism. The clutch is actually 
interlocked, metal-to-metal, with the crankshaft until 
completion of a cycle, where a throw-out cam device dis- 
engages it. Stopping point at the end of this cycle is con- 
trolled by the small amount of adjustment possible in the 
cam and the amount of pressure applied to the opposite 
end of the shaft by a constant-drag Sakic. 


Danger to the Operator 


The major area of danger to the operator of the positive 
mechanical-clutch press lies in the fact that, once en- 
aged, the crankshaft must complete its cycle of rotation 
a it can be disengaged. It cannot be disengaged on 
the down stroke. 

Picture what happens if the operator locates a piece in 
the die wrong, or inserts two pieces that were stuck to- 
gether—and trips the press. he notices his error, he 
may unconsciously reach to correct it. There's only one 
result possible if he gets his hand to the part. If he does 
not see the error in feeding, he is fairly safe, but, either 
way, the press is going to be subjected to an excessive 
overload that may damage the die and will undoubtedly 
create strains in the press that will fracture the stressed 
members or shorten their life. Once the trigger is pulled, 
that positive clutch is going to cycle the press, even if a 
frame, crankshaft, or operator's fingers are destroyed. 

The die setter has his share of problems with the 
positive-clutch press. Since the only point that the 
clutch will disengage is on the upstroke near the top, he 
must engage the clutch in order to bring the press slide 
down to the die. This should be a power-off operation, 
but too frequently the main drive motor “‘stop’’ and 
“‘run’’ buttons are used as an inching or jogging mecha- 
nism. Here again is an open invitation to serious machine 
damage and personnel injury. 

In view pets an inching bar is often used in holes 
drilled in the flywheel rim or crankshaftend. But if some- 
one happens to punch the motor-run button before the 
bar is removed, it can be just as effective as the sword the 
ancient Romans used to dispense with careless workmen. 

High-precision parts, depending on accuracy for proper 


2 Condensed from ‘How the Change in Design of Presses Has Im- 
oved Safety in Industry,’’ by Norman Dunlap, Assistant to the 
President, the Minster Machine Company, Minster, Ohio. 
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functioning to start with and subjected to constant 
sledge-hammer pounding in normal operation, soon begin 
to deteriorate. Surfaces wear, fatigue, chip, or burr. A 
burr at the right place could prevent disengagement, and 
the operator, who might be too sure of the press, could be 
reaching into the die area when the press continued to 
cycle. Too much wear on some surfaces, or weakness and 
failure of some part, could allow unexpected engagement 
that could trap even the most careful operator. 

Normal maintenance on positive clutches will require 
frequent heavy service operations to replace worn parts. 
This adds to the safety problem, not only to the service 
personnel but to other personnel in the immediate area. 


The “Air Friction Clutch” 


Today, we are primarily concerned with the pneumati- 
cally operated friction clutch, or, as more commonly 
termed, the ‘‘air friction clutch’’ and its associated brake 
as applied to mechanical presses. These mechanisms fall 
into three categories: Air-engaged clutch with separate 
air-released, spring-applied brake; air-engaged clutch 
with separate air-engaged brake; and combination of the 
clutch and brake unit, in which the clutch is air engaged 
while at the same time releasing the brake. The brake is 
automatically applied by spring pressure as the clutch air 
is exhausted. 

The accepted definition for air friction clutches assumes 
that the air pressure is internally applied within 
the clutch unit itself; it does not include those friction 
clutches that are actuated through mechanical linkage by 
air cylinders or other devices. 

One of the major values of air friction clutches on me- 
chanical presses is that they may be engaged at any point 
in the press cycle, not just at one point or a few points in 
the rotation of the crankshaft. Another is that they may 
be disengaged and the brake applied just as easily at any 
point in the press cycle, not just at the completion. 

This means that the operator has a chance to stop the 
press on the down stroke when he realizes that a piece is 
ree 4 nested in the die or that two pieces are in the 
die. Such action could prevent die or machine damage 
and resulting loss of service. The operator will have less 
tendency to reach into the die to correct his error if he 
can hit a stop button, correct the error, and continue the 
operation. It is a strange thing, but the unconscious ac- 
tion of the operator, to endanger himself by reaching into 
the die area, is subconscious action to save himself from 
the disciplinary charges brought on by his negligence. 

Controlled engaging or disengaging also means that 
the die setter has a controllable means of inching or jog- 
ging the press slide. 
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We can add another item which means greatly in- 
creased tool and press protection on automatically fed 
presses. This is the use of devices in dies to sense jams or 
misfeeds and stop the press regardless of the cycle. 


Adjustment for Weight and Speed 


On the positive-clutch press, only slight adjustment of 
the ‘‘throw-out’’ or disengaging mechanism was possi- 
ble. If this failed to stop ae crankshaft at the top of the 
stroke, the only other alternative was to tighten or 
loosen the constant drag brake tension. With the air 
friction clutch, variation in die weights, press speed, and 
sO on, means only a minor control] adjustment to obtain 
the desired stopping point at the top of stroke. 


Less Servicing, Less Danger 


Naturally there is wear on the friction surfaces. How- 
ever, replacement of clutch parts becomes a simple and 
infrequent service problem compared to the periodic re- 
building and service on the positive clutch. Dangers 
caused by malfunctioning of engaging members of the air 
friction clutch, due to wear, are almost nonexistent. 

Operator safety is greatly increased by his being able 
to control the clutch. Fatigue is lessened by noise re- 
duction and ease of operation. There is also a reduction 
of tenseness because he can get greater production on the 
same speed press with less effort between cycles. 

Application of the air friction clutch was not without 
problems. Toughest of these was the development of 
electrical controls for starting and stopping—controls 
that had to be designed and built with special safety fac- 
tors for the rigors of operational use on presses. They 
had to provide protection for operators and equipment, 
and they had to maintain high production. 

The objective is to design and build controls in such a 
way that any failure or malfunction will stop the press. 
Circuits often include checking and safety features which 
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are designed to help protect the operator against mechani- 
cal or electrical failures. 

Major units will consist of a solenoid-operated clutch 
air valve (or valves), stroke limit switch, clutch-selector 
switches, operator's station (or stations), and the con- 
trol panel itself. Two of these, the clutch air valve and 
the stroke limit switch, assume extreme importance 
when dealing with safe press operation. 

Of primary importance is the control of stopping in 
single-stroke operation, because here the operator is 
prone to depend upon the press to stop automatically at 
the end of a cycle which he activated. This is the func- 
tion of the stroke limit switch, usually a rotary limit 
switch mechanically driven. It can be adjusted to pro- 
vide the right lead time in exhausting the clutch air so 
that top-of-stroke stopping is assured when changes in 
aan press speed, or clutch air pressure have been 
made. 


The Dreaded Word—"Repeat” 


One of the nastiest words in the press industry, either 
from the press-manufacturing end or the user end, is 
‘repeat.’ Repeat means that the press cycles without 
operator motivation when it should be in a stopped 
position. Cause of such repeats will be a malfunction or 
failure of a mechanical, Yess or electrical device 
which is responsible for disengaging the clutch, keeping 
it disengaged, braking the press, and holding it in a 
stopped position. 

ny failure in the limit switch or its drive, once it has 
taken over the cycle from the operator, will probably re- 
sult in a repeat and could mean a serious accident. The 
emergency stop circuit bypasses the stroke limit switch 
to the clutch-valve solenoid; but operator recognition of 
a repeat would come too late to be of value. 

Sometimes the cause of a repeat is not traceable. 
Frequently, so-called repeats are due to the operator's 
methods and are not due to failures or malfunction. 

There is an overused phrase: ‘‘Fail safe.’’ Used in 
connection with press controls, it means that failure of 
a part or device will not cause or permit the press crank- 
shaft torotate. That is undoubtedly the ideal situation, 
but if the fail-safe control were perfect, it would not fail, 
and, if it is possible for it to fail, it may also be possible 
for it to Pe peg Also, the fail-safe control unit is 
dependent upon proper functioning of devices or parts 
which it controls, or with which it interlocks. 

Many controversies come up over the proper method of 
actually controlling a press. Such arguments may be 
between safety engineers and production departments 
within the same company, between the press user and 
press-control manufacturer, between the press operator 
and the time-study man, and so on. In many of these 
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controversies, both poe may be right in at least part 
of their thinking. Modern presses can be equipped with 
press controls to increase tp apnoea of operator, die 
setter, service personnel, and the press itself—if the pur- 
chaser is willing to pay for them. 


The Hand Is Too Quick 


It is rather hard to visualize someone's sticking his 
hand into a die where he knows that tons of force are 
going to be exerted in the next split second—particularly 
when he knows it is a gamble in which he cannot win. 
Yet this does happen. Medical people say there is a 
definite thought situation, and refer to it as involuntary 
reflex action. This is a situation where the eyes see that 
something is wrong and, without thinking, the hand 
reaches out to correct the error before damage is done to 
the die. In addition to this operator factor, we could 
also add the rhythm of an operator in the performance of 
the cycle—hand feed, trip press, eject part, hand feed. 
The operator may get out of rhythm, gain on it, turn his 
head and miss, reach farther for a part, etc. 

This type of hand-feed operation is particularly haz- 
ardous. It is the easiest way for the operator to expose 
himself to an amputation every time he places a part in 
the die. Add dies designed for parts but not for easy 
operator hand access, small slippery parts, and large flat 
lubricated sheets of metal which human hands and fin- 
pers find hard to grip, and we find that a press operator is 

ucky to keep his fingers on hand-fed press operations. 

Probably the most frequent cause of press repeats is air 
valves. The thing that must be realized in designing and 
constructing air valves is how important any failure may 
be. They are all subject to internal shock caused by 
high operating velocities, dirty air, scale in the air lines, 
moisture conditions because of condensation, lack of 
lubrication, and intense vibration from the press opera- 
tion. They are also going to wear out. 


Two-Hand Controls 


In regard to operator stations, most state safety codes 
recognize two-hand controls as being adequate operator 
protection. Therefore two-hand controls are common 
practice in the industry. A problem arises though, be- 
cause most of those two-hand controls are for single 
stroking the press only. One thing not covered in the 
state codes on this point is the inching arrangement, and 
here is the greatest cause of die-setter accidents. 

It is common practice in the stamping industry today to 
use one-hand inching. One hand, or one button, ar- 
rangements are as unsafe as loaded shotguns with safe- 
ties off. Many die setters violate one of the first laws of 
die-setting safety, that of making sure the drive of the 
press is not in motion before reaching into the danger 
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1953, presses have 
come complete, 
requiring only electrical 

and air-line connections 


area. Since the inch and run buttons are usually located 
adjacent to the die area, a die setter or his helper workin 
in the danger zone could unintentionally bump the inch 
button pm actuate the press if the drive is in motion. 
This has been one of the most common causes of ampu- 
tations in pressrooms. 

These hazards are easily overcome by providing all 
inching circuits with two buttons. There is no need to 
sacrifice inching sensitivity because two-hand inchin 
merely requires the holding down of one button, wi 
one hand, leaving the other hand free to jog the press. 


The Fast Press 


In fast presses, where it would be impossible for a man 
to move fast enough to get into the exposure area before 
the dies were closed, exposure to rests pres be a con- 
dition where a press would unexpectedly cycle or start, or 
would not stop when supposed to do so. The solutions 
to component failure, such as multiple or dual compo- 
nents, would apply but would be unnecessary on many of 
these presses that are operating automatically. 

Even the old die-hard pressroom foremen will admit 
that it is a simple matter to guard an automatic machine 
by fixed-barrier guard which is interlocked with the press 
control mechanism. Master stop buttons conveniently 
located in the operator area would provide protection 
against the machine's running away from the operator. 

Die-setter exposure is the same in fast machines, with 
perhaps some increase in the hazards. On the fast pres- 
ses there would be less time to move out of the danger 
zone in case of trouble. On the automatic presses with 
progressive or transfer dies and other automatic feeding 
mechanisms, a great deal more care and tryout by the die 
setter are required. Therefore his exposure in the danger 
zone will be greater. Two-hand inching should be used 
as well as any other safety device available. e 
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IN BOILERS AND GAS 


HE importance of corrosion and deposits 
on the fireside of boiler surfaces or in gas turbines is 
attested by the vast technical literature available. No 
such proof is needed for design and operating engineers 
who have seen the problems grow in importance with 
the use of increasingly higher temperatures and with no 
diminution in sight for the impurity content of 
fuels. 

Yet when a comparison is made between the amount 
of ash collected in a boiler or gas turbine, in the form 
of deposits, and the total amount of ash released during 
combustion, the conclusion is clear that most of the 
ash passes through the unit. Under normal conditions, 
the walls of a boiler or the blades of a turbine are poor 
ash collectors. The pertinent question becomes: How 
should boilers or turbines be ieaigned to make them 
still poorer ash collectors? 


Mechanism of Deposit Growth 


For particles to collect on boiler surfaces or blade 
surfaces, they must first be brought close to the surface 
itself and be of the proper size. This can be ascribed 
to physical phenomena involving the reaction of particles 
to the forces to which they are subjected within the 
stream of gases passing near the surfaces. 

A particle may hit and then rebound from the surface. 
If it hits or rubs the surface with sufficient force, erosion 


Contributed by the Fuels Division, Research Committee on Corrosion 
and Deposits From Combustion Gases, and the Power Division, and 

esented at the Annual Meeting, New York, N. Y., November 30- 
5, 1958, of Taz American Society or MecHanicat ENGINEERS. 
Condensed from Paper No. 58—A-208. 
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DEPOSITS 


will result. On the other hand, if the particle is captured 
physically or chemically by the surface, a deposit is 
initiated whose growth appears aerodynamically inevita- 
ble. Because a high temperatures, reactions can then 
take place between the various particles deposited and 
with the gases passing nearby, particularly SO; and SO». 
The resulting compounds may then react, by diffusion, 
with the metal structure on which they are attached 
and cause corrosion. In boilers, a limit to the growth 
of the deposit may be reached because of the eventual 
continuous melting of the outside layer, but the cor- 
rosive effect may continue. 

In this process of deposit growth, a part can be played 
by many of the mineral constituents found in fuel 
impurities, particularly after their conversion to active 
chemical species during their exposure to combustion 
or furnace temperatures. So many kinds of these may 
be released that what happens in a boiler furnace or a 
gas-turbine combustor is not unlike a spectacular confla- 
gration in a well-stocked chemical laboratory. Particu- 
larly detrimental are the compounds of vanadium from 
fuel oils which, as a liquid deposit, can cause rapid 
corrosion both in boiler furnaces and in gas turbines. 

Low-temperature corrosion of economizers and air 
heaters is a different problem. It is caused by the con- 
densation of acid on metal surfaces either through a 
lowering of the gas temperature to the dew point or by 
percolation or diffusion of the acid fumes through a 
porous deposit to the cooler metal underneath. A de- 
posit which may start from a physical deposition of 
ash may grow through chemical corrosion and promote 
further corrosion. On the other hand, the use of certain 
additives, which increase the dust content, appears to 
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The study of the causes of boiler and gas-turbine 
deposits, their composition, and their corrosive 
effect is not simple. Much of the fundamental 
nature of the chemical reactions, the aerodynamic 
behavior of the gases, catalytic effects of metals 
and particles, and the over-all effect of fuel ad- 
ditives is still unknown. The material presented 
is part of an extensive report on the gaps in existing 
knowledge of the subject recently completed by 
Battelle Memorial Institute for the ASME Special 
Research Committee on Corrosion and Deposits 
from Combustion Gases. 


TURBINES 


Memorial Institute, Columbus, Ohio 


be beneficial in adsorbing or neutralizing the acid in 
= of the possible disadvantage that this may favor 
eposits. 

Obviously, the study of the causes of deposits, their 
composition, and their corrosive effect is not simple. 
Primarily, the impurities in the fuel, the temperatures 
reached with the combustion system employed, and the 
aeordynamic behavior of the gases fixed by boiler or 
turbine design are the imposed variables subject to 
varying degrees of control. Additional knowledge is 
needed regarding the interactions between these variables 
which cause deposits, particularly on the fundamental 
nature of these interactions. But the problems are so 
severe that immediate palliatives deserve attention. 
These include the ea of certain impurities in fuels, 
the inhibition of the complete oxidation of sulfur, 
physical, or chemical modification of the metal surfaces, 
the development of alloys having higher resistance to 
corrosion, the choice of additive for specific actions, and 
an answer to the question of whether to clean gases 
ahead of economizers or air heaters. 


Removal of Fuel Impurities 


The variety of mineral constituents found in fuels is 
large. Although all kinds may not be represented in a 
given fuel from a certain source, the number of them 
present is still high. Nearly all of these mineral 
constituents are probably dissociated by the high 
temperatures of the flame and of the combustion chamber. 
On cooling, certain dissociations persist and recombina- 
tions take place that give rise to chemical species not 
originally present. The high-temperature chemistry of 
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these reactions is insufficiently known to permit accurate 
prediction of the nature and extent of these dissociations 
and recombinations. Even if more were known, it 
might not be too helpful because deposition, in its earl 
stages, is probably not due to a chemical reaction wit 
the exposed metal. It can be inferred, however, that 
sodium, calcium, silicon, and vanadium oxides may each 
be released as such, and that they play an important 
role in initial deposition or in direct corrosive attack. 

A most important impurity in nearly all fuels is sulfur. 
At combustion temperatures, the sulfur compounds 
dissociate or are oxidized to form SO, and SOs. Any free 
sulfur released reacts with oxygen to form the oxides 
of sulfur also. Neither of these anhydrides can react 
appreciably with hot metals below 1200 F, but they 
can react with the oxides that may have deposited on 
metal. The oxidation of SO, to SO; in the presence of 
oxygen can be catalyzed by hot metals, by active particles 
in t c pas stream, or by active particles after deposition 
on surfaces. The net result is that the concentration of 
SO; increases as the gases move from burner to econo- 
mizer. When the temperature is low enough, SO; will 
combine with water to form sulfuric acid. This then 
becomes available to attack metal in the cooler areas. 

Mineral constituents in coal or oil that contain 
chlorine also are dissociated at high temperatures. The 
free chlorine formed can immediately react with hydro- 
gen to form hydrochloric acid which, alone, attacks 
metal at relatively low temperatures but which, in 
co-operation with sulfuric acid, may be quite corrosive 
at somewhat higher temperatures. Only one instance 
has been traced to the chlorine content of the coal in the 
U. S., but many have been reported in Great Britain. 
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The pone of these impurities in fuels presents several 
research problems. Fuel preparation can attenuate some 
of them, but the complete removal of ash and sulfur is 
economically infeasible. This does not seem to apply, 
however, to the NaCl that may be present. Fuel oil 
may contain an appreciable amount of this salt whose 
action may be doubly bad: (a) In promoting vanadium 
attack through the location of sodium vanadates, and 
(46) in promoting low-temperature acid attack because 
of the formation of HCI. 

Until recently, the chlorine content of American coals 
Was not given much attention. Analysis for chlorine is 
not standard practice, but it would seem desirable 
for coal users to add this determination. Whenever 
desirable or indicated, the removal of extraneous NaCl 
~~ coal, by washing, should not be technically dif- 

cult. 

It is not possible to remove vanadium from oil because 
it is combined chemically with the oil molecules as an 
organometallic compound. A less costly technique for 
removing NaC] than washing and centrifuging should 
be developed, however. Washing at high pressures 
and temperatures might not lead to the formation of an 
emulsion and would not be too costly. Fuel-oil ad- 
=— to neutralize vanadium could be used simultane- 
ously. 

One of the most important and perhaps least under- 
stood reactions that follows combustion is the group of 
reactions responsible for the combination of various 
oxides of vanadium with sodium oxide. A number of 
compounds can be formed, and some of those found in 
boiler deposits have no correspondent among x-ray 
diffraction patterns of known sodium vanadates. The 
synthesizing of all possible members of this group and 
cataloguing their iakovies under x-ray diffraction should 
be an important fundamental investigation. 


¥4 


Formation of SO; 


Since it is economically impossible to remove sulfur 
completely from coal or fuel oil, it is impossible to 
prevent the formation of SO, during combustion. The 
oxidation of SO: to SO; seems to require, however, either 
the presence of atomic oxygen, which can only occur 
within the flame, or the subsequent intermediary of a 
catalyst, but nevertheless occurs in significant pro- 
portions. 

Some success with oxidation prevention through 
control of the amount of primary air indicates the de- 
sirability of further research. 

Most of the SO; produced is probably formed catalyti- 
cally, and information is wna on the nature of the 
materials in boilers (including deposits) that may 
serve as catalysts for the oxidation of SOs. 

Since catalysts may be poisoned or so modified as to be 
ineffective, better knowledge of the specific catalytic 
effects present would lead to preventive methods. 
One approach concerns vanadium compounds which can 


72 / JUNE 1959 


catalyze the oxidation of SO». On the other hand, 
corrosion caused by vanadium can be prevented by the 
formation of high-temperature-melting compounds by 
reaction with suitable additives. If this reaction can be 
made to occur at a high enough temperature, then the 
vanadium may lose its catalytic properties as well as its 
corrosive ones. This double-barreled approach deserves 
attention. 

In the absence of a catalyst, the homogeneous rate of 
oxidation of SO, to SO; is low, but may be reduced still 
further by a reaction inhibitor. Although the concept 
here is rather hazy, research in this direction would 
of fundamental value. 

Are the sulfates found in boiler deposits formed while 
still in the gas stream and then deposited, or is sulfate 
formation limited to the reaction of SO; or SO: and 
oxygen with an initial basic deposit such as Na,O or 
CaO? An answer would represent an important con- 
tribution. 

Loss of sensible heat by the gases, as they pass through 
the various sections of the boiler, results in a lowering 
of their temperature to the point where SO; can react 
with water to form sulfuric acid. The questions raised 
by the presence of this acid in the cooler portions of the 
boiler will be taken up later. 


Origin of Deposits 


The existence of high-temperature deposits is, in 
itself, a sort of mystery. How do they get there and 
what holds them when they stick? 

Physically, most of the solid material released from 
fuel impurities passes through the boiler or turbine. 
This is well as otherwise operation could not continue. 
It is claimed that new boilers often have a lengthy 
period of immunity from ange This can mean that, 
with time, the smooth surface of metals can be altered 
to increase its ability to hold particles. There is evi- 
dence that, with time, iron alloys, including steel, can 
build a microscopic needle structure extending away 
from the surface; this would be a slow process, but one 
well worth investigating, as it could point out at least 
two approaches for correction. One would be a search 
for alloys not possessing this property another would be 
a search for metal coatings that would interfere with or 
prevent this needle-structure formation. 

The other mechanisms of initial deposition which 
have been suggested, such as the wetting of the metal 
surface by certain bases or salts or the formation of 
surface-potential forces leading to specific attractions, 
also need exploration. 

One or more of these approaches might answer the 
question of what makes the — stick. But howdo 
they get there? The particles released during combus- 
tion are of various sizes; chemical reactions that take 

lace alter their sizes. Physically, however, their 

havior in the gas stream—that is, whether or not they 
collide—depends also on their size in relation to the size 
of gas molecules and on the state of turbulence of the 
gases. Such collisions can result in a growth or breakup 
of the particles depending on their physical state. The 
size of the particle approaching a tube or blade surface 
may thus have changed considerably from its initial 
value. Can the range of sizes formed be controlled, 


thaps by more rapid cooling of the liquid — to 
imit their size or by enforcing a slower cooli 
increase their size? 
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The final size of the particle plays an important role 
when related to the aerodynamic forces that oper- 
ate when the particle is projected, or hurled, toward a 
surface and must cross the boundary layer adjacent to 
the surface to reach the surface. Further studies are 
needed to prove what are ‘‘favorable’’ and ‘‘unfavora- 
ble’’ size ranges for reaching or not reaching the surface. 


Once a deposit has been initiated, a substantial change 
po | occur both in the character of the boundary layer 
and, if the deposit becomes thick enough, in the aero- 


dynamic behavior of the gases passing nearby. Under 
certain circumstances, this leads to rapid growth of the 
deposit. It would seem that too much emphasis cannot 
be placed on arriving at the optimum design of boilers 
or turbines to minimize deposition through the use of 
appropriate aerodynamic patterns of flow. Model work 
can help solve design problems and could include studies 
to show that the admission of secondary (or tertiary) 
aif at certain critical spots might go far in alleviating 
the situation. 


Corrosion Prevention 


If deposition is unavoidable, can the corrosive effect of 
deposits be reduced through the selection of metal 
surfaces? The field of new-alloy development is so large 
that there is every assurance that alloys can be found 
which will have the needed mechanical properties and 
corrosion resistance. The challenge is one of cost; 
but the chances remain good, particularly for structural 
members that are not water or air-cooled. 

A promising area for corrosion resistance is the surface 
coating of metals. This has not been successful, so far, 
in boiler or turbine applications, but with the variety of 
techniques and types available it would be surprising if 
none proved successful. 

One aspect of the metallurgical problems associated 
with deposits and corrosion that must be kept in mind 
is that of the compatibility of fuel additives with the 
metals with which they may come in contact. 

Because boilers and turbines are normally r ash 
collectors, there has been little hesitancy in the use of 
additives to combat specific nuisances such as vanadium 
compounds and SO; because the boiler and turbine 
could be relied upon not to retain too much of the 
additive. 

However, this has not always been true, and certain 
additives, while reducing corrosion effects, have added 
to deposit problems. Special attention, through the 
use of the proper research equipment, should be given to 
the complete behavior of additives so as not to solve one 
problem at the expense of another. 

Although the specific effect of additives seems to have 
been well explored, further research should probably be 
done. An important aspect is the method by which 
they are added to the fuel. For gas turbines, a possible 
but perhaps costly approach is the development of 
oil-soluble additives for reaction with vanadium. Water- 
soluble additives should not be overlooked if they can 
be shown to be equally effective. The presence of a 
certain amount of water solution in the fuel oil supplied 
to a gas turbine is beneficial to the cycle if this water 
does not interfere with pumping, atomization, and com- 
bustion. This is not true of boiler-fired systems, but 


better distribution of the additive might be achieved in 
this way, at a slight thermal loss. 
As to the introduction of fine solid additives in the 
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gas stream of boiler furnaces, the art seems to be still in 
relative infancy, and applied research will probably be 
required to smooth out this operation. 

he economizer and air-heater sections of the boiler 

unit represent y ares problems. It is here that sulfuric 
acid is finally formed and can start to be troublesome, 
along with hydrochloric acid, if present, and if tempera- 
tures are low enough. 

The removal of acid from the gases, before metals are 
damaged, can occur either by adsorption within the 
pores or interstices of otherwise inert dust particles, as 
often happens in pulverized-coal firing, or by pegs, 
the acid by reaction with a basic particle. If the coa 
fired does not produce enough fine particles having ad- 
sorptive properties, then the use of a neutralizing rather 
than an adsorptive additive seems indicated because of 
lower cost owing to lower tonnage requirements. 
Evaluations of available adsorptive and reactive mate- 
rials in a given locality and of methods of application 
should be made before a choice is made. 

ee material to remove the acid from the gases 
before the metal of the air heater is attacked is some- 
times naturally provided, and sometimes provided by an 
additive. There are two other possible solutions to 
the problem of acid attack, both of which have the 
advantage that no additive is needed. 

One is to develop an inhibited metal surface which 
resists acid attack while not interfering markedly with 
heat transfer. It is known that iron compounds can 
receive this inhibiting treatment. Can it be applied to 
air heaters? 

The other approach, which deserves thorough study, is 
based on the bear that the presence of a porous de- 
posit on air-heater metal tends to make the temperature 
of the metal more nearly that of the air being heated than 
that of the gases supplying the heat. Therefore, acid 
fumes which have not reached the dew point, while 
mixed in the gases, can reach it when they have diffused 
through the deposit to the metal. Corrosion then 
occurs. Under this theory, it would be advisable to 
remove all or nearly all of the solids ahead of the air 
heater or even the economizer. With no solid deposit, 
there would be little or no corrosion. 

Finally, it should be pointed out that the correlation 
between the determinations of the sulfuric-acid concen- 
tration in gases by the dew-point methods and by chemi- 
cal methods is not good. any of the results obtained 
in studying corrosion are not comparable because dew- 
point determinations were used to measure acid concen- 
tration. The fault may lie in using inaccurate dew- 

int meters. If various hydrates of SO; can exist, 
owever, the chemical method may not differentiate 
between them, whereas their corrosive effect may be 

different. Fundamental research in this area is strongly 
indicated. 

This listing of possible avenues of research: on cor- 
rosion and deposits shows that mafiy gaps éxist in our 
present knowledge. Much of the expgrimental and 
inferential work that has been done to date has, how- 
ever, contributed greatly toward the formulation of 
these questions. 

Undoubtedly, several of these approaches will be 
unrewarding, but others should be successful. There 
is no doubt, though, that, after a new period of research, 
other questions will arise. Research results produce 
additional knowledge, and additional knowledge sug- 
gests new research. 
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BLINEATION Of the boundaries of the en- 
gineering profession is made difficult by the fact that it 
merges gradually into adjoining areas of work—science, 
management, manufacturing, and others. Engineers in 
any specialty not only practice engineering but they also 
engage in many other activities, some foodies and 
some clearly nonengineering, judged by any reasonable 
definition of professional work. 

Mechanical engineering is the art and science of con- 
verting design concepts into working ‘‘hardware’’ which 
can be manufactured and sold at a profit. Mechanical 
engineers are professional practitioners who have ac- 
quired, through education and experience, special skill 
in this activity. 

To those who regard this definition as narrow, it 
should be answered that it blocks out for the mechanical 
engineer a central and permanent segment of engineering 
work, and one which is in no sense secondary or ephem- 
eral. Particular applications such as steam-electric 

wer plants, reciprocating engines, and other similar 

evelopments will pass through their life cycle from 
exciting novelty to technical maturity, and on to ulti- 
mate displacement from the engineering scene. But the 
talents of the mechanical engineer will always be es- 
sential to the welfare and advancement of society. 


An Idea Takes Form 


Consider the phases through which a novel technical 
idea progresses on its way to successful utilization. 
For convenience, it will be broken down as follows: 


1 Identification of the worth-while technical ob- 
jective. Physical feasibility, economic justification, 
market acceptance, military need, and a host of factors 
may enter the appraisal of what is worth while. 

2 Visualization of a functional design which would, 
in principle, achieve the technical objective—a con- 
ceptual design in quantitative terms. For example, if 
the objective is to improve engine fuel economy by in- 
creased compression ratio, one can develop a concep- 
tual design in terms of pressure-ratio, fuel-oxidant ratio, 


1 Dean, College of Engineering. Chairman, Department of Mechani- 
cal Engineering, from 1937 to 1943. 
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Where does the mechanical engineer fit into the sequence that 


flame speed, and other combustion and flow quantities 
without consideration, at this point, of the manner in 
which these phenomena could be contained, or of the 
cost. 

3 Analysis of the quantitative requirements of the 
functional design—temperatures, pressures, rates of 
flow, corrosive properties, power required, reliability, 
life, transient states, control limitations, and whatever 
other quantities are pertinent—and visualization of an 
omnble of real components which might be suitable 
to contain and control the functional design. 

4 Quantitative analysis of the critical features for 
stress, heat flow, impact effects, creep, fatigue, thermal 
stresses, vibration, lubrication, and so forth, to permit 
a preliminary layout and an estimate of cost. 

5 Detailed design and preparation of working draw- 
ings. 

6 Manufacture, inspection, test, redesign, retest, 
cost analysis, release for production, tooling, quality 
control, and so forth. 


The hard core of mechanical-engineering work is de- 
scribed by the items beginning with 3 above. Ob- 
viously, mechanical engineers may participate in steps 1 
and 2, but so also do scientists, inventors, businessmen, 
and engineers in other specialties. It is the chain of 
events between solution in — and realization in 
hardware which is the peculiar contribution of the art 
and science of mechanical engineering. Men of demon- 
strated competence in this type of work may reasonably 
claim the title of mechanical engineer, whatever may 
have been their education and experience. 

There are major segments of industry—prime movers, 
machine tools, manufacturing methods and processes— 
in which the mechanical engineer himself develops the 
functional design. The feedback of knowledge and 
judgment from the mechanical engineers, when their 
contribution begins at item 3, influences strongly the 
decisions reached on worth-while objectives and func- 
tional designs. 


Judging the Project 
Judging novel engineering projects for their technical 
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begins with pure science and ends with whirring machinery? 


and economic feasibility is the highest level of engineer- 
ing activity. Success in this type of work requires 
effective collaboration with other groups—scientists, 
engineers, businessmen, bankers, public officials—if the 
objectives are to represent an economic or social gain 
sufficient to justify the effort without, at the same time, 
involving an unacceptable risk, either technological or 
financial. 

Ideas for new devices are ‘‘a dime a dozen,"’ as the files 
of the Patent Office demonstrate. The difficulty is to 
identify ideas which are worth while when judged by 
appropriate criteria. The Wright brothers developed 
the airplane to satisfy an inner urge and, initially at least, 
without the prospect of financial gain; military equip- 
ment cannot be appraised on a monetary basis; social 
needs for engineering works frequently cannot be evalu- 
ated on a dollar-and-cents basis. Other examples could 
be cited, but the usual criterion of what is ‘‘worth while”’ 
is the money potential—will the return in money 
probably be sufficient to pay the entire cost plus a profit 
sufficient to justify the investment and the risk? 

The monetary criterion of the desirability of a project 
is usually dominant, but there are also intermediate 
considerations which must be weighed. A proposed 
development may be demonstrably impossible on the 
basis of physical principles; but a more usual situation is 
that the technical objective is achievable in principle 
but is not feasible for reasons of the technology available. 
Leonardo da Vinci understood the pormasess <A of flight, 
and might well have mastered the problems of stability, 
but he was not ep wmes: by a technology providing 
high strength-weight ratio structures or effective pro- 
po iy development may measure up to all physical 
criteria and meet an obvious need but be unsound for 
reason that the volume of the demand may be insuf- 
ficient. 

A series of approximations is required to appraise 
engineering development, because a complete design 
would be required to fix exactly the performance and 
cost. But the question at the outset is whether to com- 
mit the engineering effort required even for a pre- 
liminary design. Intuition, imagination, experience, 
judgment—and sheer luck—enter at this point. The 
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By M. P. O'Brien,’ Mem. ASME 
University of California, 
Berkeley, Calif. 


hazard, here, is that an unduly conservative attitude— 
an unwillingness to take any technological risk—will 
dump the good with the bad and produce no progress 
whatever. The choice of technical objectives requires 
a trivial fraction of the over-all engineering effort, 
measured in man-hours, but constitutes the dominant 
factor in the success of individual projects and com- 
panies and in the quality of the technology of a nation. 


The Functional Design 


Ignoring for the moment the feedback and the series 
of approximations necessary in arriving at worth-while 
objectives, and idealizing the process as a single se- 
quence, the next step is to conceive a functional design. 

The degree of creativeness and ingenuity required for 
success in both the functional and in the mechanical 
design will vary with the novelty of the objective and 
with the ‘‘mix’’ of science and technology involved. 
But the process is fundamentally the same for a com- 
pletely new type of component or system as for a routine 
change. Quantitative analysis cannot proceed until 
someone visualizes a configuration or a process for analy- 
sis. It is the capacity to visualize designs—functional 
or mechanical—sufficiently close to an acceptable solu- 
tion to be worth the effort of analysis, which constitutes 
the art of engineering. 

Parenthetically, engineering education deals almost 
exclusively with analysis of concepts developed by others 
—usually by professors and by authors of textbooks— 
and little or no attention is given to the intuitive syn- 
thesis of designs to meet specific objectives. Perhaps 
creative design cannot be taught, but where the talent 
exists it should be exercised—or at least it should not be 
inhibited by the impression that engineering problems 
have one approved solution, and that ee engineer- 
ing results can be achieved by analysis alone. 


Scope of the Profession 
As defined in the preceding notes—namely, the art and 


? Three pes on creative engineering, its teaching and development, 
appeared sy ECHANICAL ENGINEERING, February, 1958, pp. 74-80. 
PPe: 
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science of realizing functional designs in working 
hardware, usually for sale at a profit—mechanical en- 
gineering lies near the middle of the main stream of all 
engineering activity. It is essential to almost every 
industry and to every phase of technology—either di- 
rectly, or through the related industrial complex which 
provides the necessary components and systems. It is 
this tremendous scope of the applications of mechanical 
engineering which gives this profession its strength, and 
which also leads to haziness as to its exact nature and 
the desirable educational preparation for it. 

The fact that mechanical engineers may apply their art 
and science in every industry and in every phase of tech- 
nology does not justify the conclusion that mechanical 
engineering is an all-encompassing profession under 
which all other branches fall. Mechanical engineers 
participate in the design of nuclear reactors, and the 
ASME gives attention to nuclear engineering in its 
publications, but this does not mean that nuclear engi- 
neering is merely a branch of mechanical engineering. 

Contusion of the core activity characteristic of me- 
chanical engineerin caper presents no real problem to 
the practitioners of the profession, but it has misled the 
schools preparing students for this profession, and has 
resulted in an unfortunate haziness about educational 
goals and criteria. It is the opinion of many deans that 
mechanical-engineering departments have lost contact 
with the main thread of the profession—both through 
attention to applications in mature industries on the 
one hand, and through an unbalanced attention to cer- 
tain engineering sciences on the other—and that a re- 
definition of the nature and scope of the profession is 
a desirable prelude to a discussion of the educational 
programs. 


Self-Examination 


The tremendous scope of the industrial applications of 
mechanical engineering renders difficult the selection 
of suitable academic programs. It is appropriate to 
mention that the profession of chemical engineerin 
once faced a similar situation, and that a thorough self- 
examination, and consequent actions, resulted in major 
gains for that profession. The time has come for 
mechanical engineering to look at itself and to decide 
whether there is a common thread of professional in- 
terest running through the myriad activities in which its 
practitioners engage. 
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The “heroic age of physics” now demands 
all the universities has a responsibility in the 


ir Cuaries Snow quotes Lord Rutherford? 
as saying in 1923, and eo to say until his death 
in 1937, ‘We are living in the heroic age of peel 

Snow observes: ““There had never been such a time. 
The year 1932 was the most spectacular year in the 
history of science. Living in Cambridge, England, 
one could not help picking up the human, as well as the 
intellectual, excitement in the air. Sir James Chadwick, 
gray-faced after a fortnight of work with three hours 
sleep a night, telling the Kapitza Club how he had 
discovered the neutron; P.M.S. Blackett. . .not quite 
as authoritative as usual, because it seemed too good to 
be true, showing plates which demonstrated the existence 
of the positive electron; Sir John Cockcroft, normally 
about as given to emotional display as the Duke of 
Wellington, skimming down King's Parade and saying 
to anyone whose face he recognized: “We've split the 
atom! We've split the atom!" 

Although not all the exciting things of this heroic 
age occurred in England, few of them occurred in 
America. The scientific revolution moved from Europe 
to America during World War II. Following it, as 
surely as day follows dawn, came a technological 
revolution into which we are now only entering. The 
application of electromagnetic field theory, quantum 
statistics, and nuclear processes to social ends has only 
begun. 


Where is the Engineer? 


So far, the engineer has played a secondary role in the 
new technology. He has tried to bolster his self- 
respect by telling himself and others that, after all, a 
= nuclear reactor cannot be designed without the 
‘science of heat transfer which is an ‘“‘engineering sci- 
ence’’; but it is evident, nevertheless, that heat transfer 
is the hand-maiden science. The master science, and 
therefore the master engineering, has had to come from 
the physicist. 

¢ may contrast the engineer's position of the past 
two poo § with that of Lord Kelvin, a great engineer 
of a century ago. Kelvin helped to formulate the laws 


1 Professor and Head of the Department of Mechanical Engineering. 

2 The Atlantic, vol. 202, Nov., 1958, p. 76. 

Contributed by the ASME Board on Education and presented at a joint 
session with the Mechanical Engineering Division of the American 
Society for Engineering Education during the Annual Meeting, New 
York, N. Y., November 30—December 5, 1958, of Tos AMERICAN Rane 
or Macuanicat ENGINEERS. 
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an equally great age of engineering. Industry as well as 
development of the nation’s engineering potential. 


of thermodynamics, and he was in the forefront of the 
engineering developments of his time. He yielded first 
place to no 

Fortunately, the engineering profession in general, 
and the mechanical-engineering profession in particular, 
is aware of this relative decline in its fortunes and is 
determined to correct the unfavorable trend. The 
engineering schools are setting out to train scientist 
engineers who will be equi oa to move into the fore- 
front of engineering pin oe development, and design. 

This development in engineering education brings with 
it many problems. The first is the question of the 
distinction between engineering and science. The essen- 
tial difference lies in their objectives. The objective of 
science is to know or understand nature; the objective 
of engineering is to use the resources of nature to social 
ends. In the zone of overlap we find scientists whose 
new knowledge has led them into applications or engi- 
neering, and engineers whose experience in design or 
development has led them into scientific research. 

As engineering educators intent on training scientist 
engineers, we must not forget that the engineer must 
not only understand nature, but he must bridge the 
§P between understanding nature and doing the thing 
esired. Those who admonish us not to forget this 
important function invariably point out that it requires 
imagination, intuition, and judgment. We must not 
ignore, however, the fact that these three admirable 
qualities are as essential to creativity in science as in 
engineering. The scientist must bridge the gap between 
the known and the unknown, just as the engineer must 
bridge the gap between the known and the desired. 


To Bridge the Gap 


To inculcate the qualities which will bridge the gap 
is the most difficult task of the teacher, whether of 
engineering or of science. It is difficult because in this 
there are no rules to be learned. Rules, in fact, must be 
avoided like the plague. All that can be transmitted 
from teacher to student is an attitude of mind and an 
evanescent art. 

One means for teaching the art of engineering is to 
expose the student to a oe experience in design 
under the critical eye of an artist. The teacher of 
science must use the same device, substituting research 
for design. Again no line can be sharply drawn. 
Design and research blend into each other. 
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Cambridge, Mass. 


Teaching the art of engineering or the art of science 
is like teaching the art of painting portraits. It re- 
quires first and last a man who is not only a devoted 
and effective teacher but a practicing and accomplished 
artist as well. This is a combination hard to find— 
harder to find among engineers, perhaps, than among 
portrait painters. The traditional course in power- 
plant design, for example, was usually taught by men 
who were neither practicing nor accomplished artists, 
however devoted they may have been as teachers. 
Some more recent design courses have been built around 
servo and control mechanisms. These mechanisms have 
the advantage that they are small enough so that they 
can be designed and developed within the walls of a 
university. Thus the artist may practice his art on the 
campus and so bring it alive into the classroom and the 
laboratory. 

The thesis or research project is, like design, an 
effective device for teaching the art. A staff member 
who is exploring by eal sis and experiment new 
methods toward desired , often proves to be an 
effective artist-teacher. 

The teaching of science, although the easier of the 
two tasks, presents problems aplenty. First of all, we 
must decide what we should teach. At M.1.T. we 
have had several groups working on this problem. 
They come up with a list of subjects and lists of contents 
of subjects. As one of my colleagues put it, the result 
is obviously a program to train people to be M.LT. 
professors. 

Any such tabulation is of little value until it has been 
tried in the practice of teaching by a critically minded 
group of teachers. A foregone conclusion, in my 
opinion, is that, for all but a minute fraction of the 
available students, the amount of material to be covered 
in four years, according to any tabulation I have seen, 
is far too much. My own experience as a teacher, which 
seems to be borne out by some objective testing, is 
that the way to learn is by mastering the easy parts of a 
subject even at the expense of failing to cover more 
difficult parts. 


Student Capability 


What is difficult to one student, however, will be 
easy to another. And here we come to a national 
soi in education. The American interpretation of 
emocracy has too often been equal facilities available 
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to all, rather than facilities for full development of 
potential available to each. 

Our schools of engineering have all too seldom broken 
free of the traditional interpretation. For nearly twenty 

ears we have had an Honors Course in Mechanical 

gineering at M.I.T. Since it has never, however, 
recognized advanced accomplishment by any relaxation 
of the credits required for a bachelor’s degree, the Honors 
men frequently get the bachelor’s degree for the same 
level of accomplishment that others get the master’s 
degree. Moreover, the Honors Course has been fre- 
quently eyed with disfavor precisely because it separates 
out for a minimum of distinction the student who shows 
unusual professional promise. 

The sweep of Sputnik across the sky has shaken public 
confidence in this kind of equalitarianism. Already 
many secondary schools throughout the nation have set 
up special subjects and Po specter of study for the 
superior student. In engineering education we should 
be no less ready to encourage the scholar. 

Teachers of engineering science have often observed 
that their students can 4 roughly divided into two 
ey One consists of those who can assimilate 
rapidly, and are stimulated by, the rigorous logical and 
analytical scientific discipline; the other consists of 
those who assimilate science slowly. Among this 
latter group are many whose creative faculties are 
damaged by too much struggle with alien disciplines. 
The continuous conflict between the conclusions of 
science and their own intuition results in the inhibition 
of their intuitive and imaginative processes with no 
compensating release of other creative powers. 


Two Kinds of Curriculums 


At least two distinct kinds of curriculums seem indi- 
cated. For the first group of students we should pro- 
vide a demanding course of analytical subjects inter- 
spersed with just enough practice in the art to maintain 
contact with reality. 

If the student is stimulated by his analytical studies, 
he can do with less study of the art than can his less 
analytical fellows—at least for the first four years. 
He has a big job before him in mastering mathematical 
language, logical techniques, and knowledge of things 
and processes in nature. These he must master in the 
minimum possible time. For we must remember that 
talent of this sort often flowers early, and our educational 
process should not delay the flowering. We should 
remember that in the scientific-technological revolution 
of a century ago, Kelvin, Clausius, and Carnot each had 
published a major work for which he is chiefly now 
remembered, before his 29th birthday. 

The program for the second group, on the other hand, 
should be more deliberate in pace. It should present 
analytical material with scientific rigor, but with 
adequate time for drill inelementary material. Liberally 
interspersed with the analytical should be the artistic 
material of engineering, done with all possible vitality 
and authenticity. 

Each group should devote an important fraction of 
its studies to humanities and the social sciences. 
Whether the two groups should be given the same 
succession of subjects in these areas at ke same pace, is 
a matter for those who teach todecide. It seems proba- 
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ble, however, that the considerations which prompt 
separate programs in science and engineering will 
equally in evidence here. 


Capturing the Imagination 

An overriding consideration in all planning of engi- 
neering education must be the aim to capture the imagi- 
nation of the student. Aside from our own views of 
what the student will need in his professional future, 
we must offer him more science than in the past, if 
only because the age he has grown up in has inspired 
him to want it. We must use and amplify the motivation 
which he brings to us. 

The basic disciplines that will be required 20 years 
hence will be essentially the same for the electrical, 
the chemical, and the mechanical engineer. As in the 
past, migration between these professional areas will be 
common, and its magnitude will to a degree measure 
our success as educators. 

The differences between these depart- 
ments will lie largely in the arts of engineering. It 
will be the artists of mechanical, electrical, and chemi- 
cal engineering who will largely provide the distinctive 
color of the environment in which the student will work. 
And it is the motivation which the student brings to us 
which will determine his choice of environment. 

Carrying this argument a step further, we can show 
many reasons why a separate department of engineering 
sciences, in parallel with the traditional departments, 
is unnecessary and undesirable. It is unnecessary be- 
cause engineering science has grown up within the tradi- 
tional branches of engineering. To extend and improve 
should be easier than to build from ground level. It is 
undesirable because it seems highly improbable that 
two types of program with essentially identical ob- 
jectives can coexist in equilibrium. One is almost 
certain to rob the other of vitality. This sort of in- 
stability exists even between traditional departments, 
but tradition and national professional societies are 
stabilizing influences which help to maintain a healthy 
balance. Between traditional departments and a depart- 
ment of engineering science a wholly unhealthy compe- 
tition for staff, students, and funds could well develop. 


Industry Follows Through 


Industry, as well as the university, has a responsibility 
in the development of the engineering potential of the 
nation and of the world. It should be as alive to the 
problem of capturing the imagination of the young engi- 
neer as the university. It is as much the job of industry 
to adjust to the needs of the young graduate as it is the 
job of the graduate to adjust to the needs of industry. 

Happily, the day of the long shop apprenticeship of 
the engineer has passed in America, although it lingers 
on in some other parts of the world. Nevertheless, the 
young engineer, even today, can often advance his 
career more rapidly by continuing several years beyond 
his master’s degree than by going into industry. 

We have moved in a few short years from reciprocating 
engines to rockets, from 300 mph to thousands of mph, 
from the surface of the earth to interplanetary space. 
And the rate of technological development continues to 
increase. American education and American industry 
need only provide a favorable environment for the young 
engineer, and he will make of the decades just ahead the 
heroic age of engineering. * 
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Supercharged Automotive Gas Turbine 


Forp Motor Company has announced a 300-hp super- 
charged gas turbine known as ‘“The 704"’ engine with a 
weight only one fourth that of a truck diesel engine of 
comparable horsepower. The fuel economy rivals a 
diesel and is superior to conventional gasoline engines 
under most operating conditions. Maximum fuel econ- 
omy is attained in the entire range of 25 to 100 per cent 
of ull power. The engine has high reliability and long 

ife. 

To date, experimental gas turbines designed for trucks 
and poenay cars have employed one stage of air com- 
pression. e Ford 704 has two—one a supercharging 
stage—enabling the engine to deliver more horsepower 
from a smaller size. Early designs have only one com- 
bustion chamber where the 704 has dual burners. 

The Ford 704 weighs 650 Ib installed, complete with 
all accessories built into it and requiring only the addi- 
tion of electrical power and fuel. A diesel truck engine 
of comparable horsepower weighs about 2700 lb. 


BRIEFING THE RECORD 


The “‘package"’ size of the 704 is 4 38 in. 
long, 29 in. wide, and 28 in. high. It would fit easily 
into the engine compartment of a 1959 Ford with room 
to spare. 

A wide variety of fuels can be used—unleaded gaso- 
line, kerosene, jet-engine fuel (JP4), or light diesel fuel— 
and no warm-up period is required. 

Operation is as follows: Each compressor stage ef- 
fects a 4 : 1 air compression. 

Air is drawn into the first, or low-speed, compressor 
which operates at 46,500 rpm. Assuming an ambient air 
temperature of 100 F the 4:1 compression ratio raises 
air temperature to eon y 450 F. At full engine 
power air flow is 2.7 lb per sec. 

The air next passes through an intercooler, required by 
the principles of thermodynamics, where its tempera- 
ture is reduced to about 220 F. The intercooler is an 
integral Pm of the engine, employing a centrifugal-type 
blower driven at 19,000 rpm, through a step-down gear, 
from the shaft of the low-speed compressor. 

After cooling, the air passes to the high-speed com- 
pressor and through another 4:1 compression stage which 
raises the temperature again, this time to about 625 F. 
The high-speed spool operates at 91,500 rpm. Another 
375-deg temperature rise is attained as the air passes 
through the exhaust heat exchanger and it enters the 
combustion chamber at roughly 1000 F. 


“The 704" is a 300-hp, lightweight, supercharged, gas-turbine engine 
with fuel economy superior to that of gasoline engines under most 
conditions. Two-stage compression is used with an intercooler and 
dual burners to achieve more horsepower from a smaller size. Each 
compressor stage effects a 4:1 air compression. Fuel consumption is 
0.56 Ib of fuel per bhp per hr at full power, 0.48 Ib at half power, and 0.58 
Ib at quarter power. 


| 


Fuel is added and the mixture burns in the primary com- 
bustion chamber. At 1700 F the exhaust gases drive the 
high-speed turbine that turns the high-speed compressor 
spool. Supplying power to the turbine wheel reduces the 
temperature to about 1350 F. 

Possible applications besides cars and trucks might 
include tanks, heavy-duty tractors and bulldozers, half- 
tracks and off-road vehicles of any type, auxiliary or 
stand-by-power generating sets, starter carts for jet 
aircraft, earth movers, and even small locomotives. 

Ford expects to be testing the new engines in vehicles 
before the end of the year. 

Additional fuel is added in the secondary combustion 
chamber to bring the temperature back up to the 1700 F. 
From here the exhaust gases pass through the power 
turbine, driving it at a speed of 36,000 rpm, and through 
two turbine wheels that drive the low-speed compressor. 

Next the exhaust gases move to the heat exchanger 
where they release heat to the incoming air after the 
second compression stage. They are rejected into the 
atmosphere at about 740 F, roughly the temperature of 
exhaust gases from a conventional passenger-car engine. 

The power-turbine shaft, through a step-down gear 
arrangement, turns the drive shaft at 4600 rpm at full 
power. 

The Ford 704 gas-turbine engine is designed to burn 
0.56 Ib of fuel per bhp per hr at full power, 0.48 Ib at 
half power, and 0.58 lb at one-quarter power. 


Human Factors on Highways 


Concern over the average daily toll of 100 traffic 
fatalities is reflected in new approaches to highway 
safety reported in the Industrial Bulletin of Arthur D. 
Little, Inc. 

Better roads and automobiles can be built, but this is 
a long-range, expensive process; the immediate chal- 
lenge is to minimize the aes of driving on existing 
highways. Up to now, the importance of driver 
motivation and response has generally been neglected. 
Examination of the human factors involved may reveal 
more immediate methods of improving highway safety 
at relatively low cost. 

A group of electronics and traffic specialists at the 
annual meeting of the AAA last September proposed a 
$150,000 two-year study to investigate the possibilities 
of ers electronics in future traffic control. And 
there has just been established, with a $1-million ap- 
propriation, the Insurance Institute of Highway Safety, 
sponsored by 532 insurance companies concerned with the 
problem. A recent law passed by Congress also permits 
states “‘to negotiate and enter into compacts for. . 
research programs on the human factors affecting traffic 
safety.”” 


Human Behavior 

Enforcement is a practical possibility only if a traffic 
law is compatible with ‘‘sensible’’ behavior, that is, 
action which can be expected of the normal driver when 
faced with a given set of road conditions. 

If there is any significance, other than statistical, in 
the fact that roughly half of all motor-vehicle accidents 
investigated by police departments involve only one car, 
perhaps it lies at least in part with failure of the highway 
to ‘‘communicate’’ properly with the driver. 
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Until now, signs, signals, and pavement markings 
have been merely suggestive, tailored to fit a general 


_ standard for the ‘‘average situation,’’ which, like the 


“average man,’’ does not exist. 

A recent opinion is that signaling elements ought to 
correspond with specific local conditions, to ewe the 
motorist with an accurate mental image of what he will 
in fact encounter. The location, curvature, bank angle, 
grade, and roughness of a road are fixed factors. But by 
taking into account their influence on required maneuvers 
and the safe and ‘‘comfortable’’ speed which they induce, 
advance signing can be made more effective. 

Inducing a driver to fit his behavior to the physical 
situation ahead may not be as difficult as it seems, since 
the motoring public has some reflexes already built in. 
There is, for example, sufficient evidence that the nar- 
rower the road, the lower the comfortable speed. 
A lower speed might be induced in advance of an inter- 
section by simply making the highway appear narrower, 
through suitable marking. The solutions to many such 
problems may well be economically achieved with a*‘gim- 
mick,’ whether it be painted lines with visual impact, a 
properly timed series of lights flashing in sequence to 
indicate rate of travel, or a rough road surface to pro- 
vide physical and audible sensation. More speculative, 
but following similar reasoning, is the suggestion that 
traffic and vehicle lights correspond in shape to signs 
already in use. An octagonal red light might m 
strengthen mental association to improve compliance 
with the stop sign. 


A Growing Problem 

Road design to achieve safe vehicle speeds and spacing 
is a growing problem, particularly where ewe # is 
required. An example is the proposed second deck for 
the George Washington Bridge. It is estimated that 
under rush conditions on the New Jersey approach, 
some six miles will be needed to permit all the necessary 
lane changing. In the other direction, the added load is 
expected to boost to 12 miles the distance into New 
Jersey needed to disperse the traffic to the point of normal 
flow on the principal road. 

In Westchester County, N. Y., electronic devices are 
being used to determine how motorists react when they 
encounter various types of dividers, fences, curbs, and 
converging lanes of traffic; the paths of 300,000 cars 
have been checked and the recorded results will be fed 
into automatic machines for tabulation and correlation. 
Later, similar tests will be conducted at night on the 
oe England Thruway as a prelude to installing new 

ights. 


“Light-Foot” Quantizer 


A new sled-speed evaluation system utilizing a 
unique space-time quantizer developed by Computer 
Equipment Corporation, Los Angeles, Calif., will 
measure time to an accuracy of one part in 278,000,000. 
Electronic counting circuits are sad that measure one 
light foot with accuracy—the time it takes light to 
travel 1 ft, equivalent to one one-thousandth of a mil- 
lionth of a second. 

The instrumentation system will be used to evaluate 
test-sled performance at Edwards Air Force Base in 
California’s Mojave desert region. 
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Small Component-Motor Design 


A Unitizep small component-motor design, that is up 
to 40 per cent more efficient than conventional motors of 
the same type, has been developed by the General Elec- 
er Company's Specialty Motor Department, Fort Wayne, 

nd. 

Available first in 4-pole, KSM-59 frame shaded-pole 
and permanent-split capacitor ratings up through '/;5 hp, 
the revolutionary new motor is designed for use in such 
air-moving and small-machine applications as ventila- 
tors, heaters, dehumidifiers, air conditioners, and coolers; 
and for recorders, projectors, and business machines. 

A complete line of the new motors will become availa- 
ble as designs are developed. 

Smaller in size for a given output than motors of tra- 
ditional design, the Unitized motors will offer the original 
equipment manufacturer a number of options based upon 
his motor-driven equipment requirements. The new de- 
sign offers either higher output for the same size, input, 
and temperature rise; or lower current input for the same 
size, output, and temperature rise; or lower temperature 
rise for the same size, input, and output. 

New developments in the bearings—which are per- 
manently aligned on the motor shaft during assembly, the 
rubrication system—which requires only annual reoiling, 
and the insulation—which employs a specially developed 
lesin, contribute to the over-all life and performance char- 
acteristics. The flexible Unitized motor design can be 
adapted easily to specific needs of a variety of small 
motor-driven products by a variety of mounting arrange- 
ments, shaft extensions, and lead materials. 


Handwritten Computer Instructions 


Amonc the approaches to the simplification of com- 
at problems is the study of pattern recognition. 
implified inputs in the form of a limited vocabulary of 
vocal instructions have already been develo (Meg- 
CHANICAL ENGINEERING, December, 1958, p. 78). 

The ultimate goal of pattern-recognition studies would 
be a computer which could accept handwritten inputs. 
The direct reading of handwritten operator toll tickets 
for billing is one very practical aim of systems research 
on the subject at Bell Telephone Laboratories. There 
are numerous other applications. Automatic bacteria, 
droplet, or metallographic pattern counts from micro- 
scope slides are some 

Some devices now ‘‘read’’ material printed in a special- 
ized type face, but the numerous variations in hand- 
writing both for a single individual and for different 
people make handwriting a complex problem. 

The field is so new that the ultimate method has not 
yet been selected, and Bell Laboratories has devised a 
generalized scanner that can theoretically be used in con- 
junction with a digital computer to study any logical 
pattern-recognition system that might be devised. This 
eliminates the need for building individual, complete 
experimental models of many systems. 

A cathode-ray-tube, flying-spot light source scans the 
pattern to be studied.’ The scan is programmed to move 
from any given point on the pattern to any other point in 
200 tern ats and then to succeeding points in the 
same constant time. Any path can thus be programmed 
into the scan by a sequence of such instructions. 

The light source actually scans two areas atonce. One 
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contains the document under study. The other contains 
a blank piece of paper which provides an intensity refer- 
ence to compensate for changes in cathode-ray-tube inten- 
sity, angles of reflection, and light-spot velocity varia- 
tions. 

Light reflected from a particular spot on the document 
is focused on a pair of photomultipliers, each sensitive 
to a different color. the second color is particularly 
useful for providing position reference marks. 

The scanner has a resolution of 100 lines with 10,000 
resolvable points and a scan field variable from '/s in. 
sq to 3 in. sq. With a magnetic-tape input, it has a 
capacity of 60,000 instructions and can execute these at a 
rate of 4000 per sec. 

Various scanning paths have been suggested: Left to 
right and line by line as in television, zig-zag, radial, or 
any variation. With these, a letter or number could be 
described in computer language as a sequence of light and 
dark areas (grays are considered black). The blacks 
would be registered as the scanner crossed a particular sec- 
tion of a letter. One analysis recognizes 400 discrete 
points in the area occupied by a single letter. 

In one five-row wide by six-vertical-row model of a 
field-analysis method, illustrated in the photograph, a 
printed capital T is represented by ON switches in the 
second horizontal row and ON switches in five of the six 
positions of the middle vertical row. 

To extract the essential pattern of the letter T, in this 
example, the individual ON switches can be ignored, and 
only the point at which one ON switch has neighborin 
switches (in this case to the left, right, and below) an 
its own switch in the ON position can be accepted as the 
key identification. Capital A would have one three- 
neighbor identification at the apex, and two three-neigh- 
bor-plus-self identifications at the points where the cross 
bar intersects the slants. Other characteristics such as 
curves (J), or all straight line (I)—serifs are ignored, 
here, to make description simpler—could also be identi- 
fied by neighboring relations of switches. 

In analyzing handwriting, statistical analyses will 
have to be made of the degree of variability in forming 
individual letters. Whether the machine method will 
ever be as good as the human one in reading some hand- 
writing will remain to be seen. 


One form of pattern recognition is 
demonstrated by setting up the 
letter T for analysis in terms of 
switch positions. The letter can 
then be described as characterized 
by one switch with three neighbor- 
ing switches in the ON position 
(left, right, and below). 


of 
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The viewing lens and light source in the pilot model 
of a surface-plate interferometer are to the left of 
the 9l-cm-long plate. The light source is split by the 
double-image prism. One image is reflected directly 
back from the mirror, M,; the other is reflected off 
the test surface. Irregularities in the interference 
fringe indicate surface unevenness. 


Interferometer for 
Large Surfaces 


“An Inrerrerometer for Testing Large Surfaces,” 
that is relatively simple and casy to operate, is twice as 
sensitive as the Linnik interferometer,' and is relatively 
free from vibrations, has been described in a paper by J. B. 
Saunders and Franz Gross of the Engineering Metrology 
Section, > or and Metrology Division, of the National 
Bureau of Standards in the Journal of Research of the NBS. 
No assumption need be made of the continuity of surface 
features as in the present method of testing with an auto- 
collimator. 

The interference fringes on the superimposed images of 
two mirrors are viewed by the observer and small irregu- 
larities of the fringe pattern are a function of the 
irregularities of the test surface. If the test surface is 
pertectly flat, the fringes are straight and parallel. The 
resultant fringe pattern is a contour map of the surface 
relative to an arbitrarily chosen plane, and the contour 
interval is afunction of the wave length and angle of in- 
cidence. 

Light from a source S is collimated by a lens L, and 
separated into two coherent beams by the semireflecting 
dividing plane of a Késters double-image prism,’ as 
shown in the illustration. 

The entrance angle of the collimated light may be 
adjusted to give any desired deviation 6 between the 
component beams, 1 and 2. Beam 1 is reflected normally 
from the mirror M, and returns upon itself. Beam 2 is 
reflected from the surface to be tested at an angle of inci- 
dence of (90-8) degrees, then normally from mirror M2 
and returns along its previous en to the dividing plane 
of the prism, where it recombines with beam 1. The 
observer at E sees interference fringes on the superimposed 
images of the two mirrors. 

The gross aspects of the fringe pattern (fringe direction 
and spacing) are controlled by the wedge angle between 
the wave fronts of beams 1 and 2, while the small ir- 


1V. P. Linnik, Comptes Rendus (Doklady) de l' Academie des Sciences de 
V'URSS, vol. 35, 1942, p. 16. 

® Made from two evant | prisms cemented together to form an 
equilateral prism; one is partially silvered on the face opposite the 60- 
deg angle and becomes a semireflecting plane. 
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regularities of the fringe pattern are a function of the 
irregularities of the test surface. If the test surface were 
perfectly flat, the fringes would be straight and parallel. 
Any curvature of the test surface introduces a correspond- 
ing curvature in the wave front of beam 2. When this 
wave front is compared with the plane wave front of 
beam 1, curvature is introduced into the otherwise 
straight fringes. By adjusting the tilt of the test surface 
(that is setting 8 = 6) and introducing a slight tilt across 
the width of the test area it is possible to adjust the fringes 
so that they run parallel to the long dimension of the test 
area (as, seen by the observer at E). In this case the 
curvature of the fringes is a direct and precise measure of 
the curvature of the test area (in its long dimension). 
The fringe pattern is a contour — of the area of the 
specimen surface that is being tested. 

The sensitivity of the instrument depends upon the 
value of 8. Since the light is reflected twice from the 
specimen surface, the sensitivity is double that obtained 
with the Linnik interferometer for the same angle of 
incidence. When the instrument is adjusted as described, 
one fringe departure from straightness corresponds to a 
departure from flatness of \/4 sin 8, where \ is the wave 
length of the light. 

In a finished instrument the angles @ and 8 could 
be made adjustable so that any length of surface could be 
made to fill the aperture of the system. This would give 
maximum sensitivity for any size surface measured. 
However, since the value of 8 must be known for evaluat- 
ing the fringe pattern, it may be more practical to use 
fixed values for @ and 8 (with M, and M, bound into a 
rigid unit) and bind the mirror unit to the prism hous- 
ing. This would eliminate the necessity of making fre- 
quent measurements of 8 and also add stability to the 
instrument. The resultant instrument would have fewer 
adjustments and could be used by less skilled operators. 

The maximum length of surface that may be covered 
with one setting is A/sin 8, where A is the aperture of the 

rism. Thus, by decreasing 8, any length surface could 
covered with a prism of a given aperture, but of course 
the sensitivity of the instrument would also be decreased. 
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Four forming dies squeeze tubing against a mandrel 
more than 100 times a minute while revolving around 
the OD of the workpiece in the Intraform process. 
At right, mandrel is inserted intow orkpiece; diame- 
ter is reduced and internal profile formed in contact 
with rotating dies; completed workpiece is ejected 
and the mandrel retracted. 


Cold-Formed Tubular ID’s 


CYLINDRICAL WoRKPIEcEs, such as tubes or rings, can 
be cold formed with a new machine to obtain profiles on 
the inside diameter. The machine made = Meta- 
Dynamics Division of The Cincinnati Milling Machine 
Company is called Intraform. 

Four forming dies squeeze the tubing against the man- 
drel more than 1000 times a minute while revolving 
around the OD of the work. Dies are mounted on cams 
which contact a series of free-wheeling, hardened steel 
rollers located in the machine headstock. The top sur- 
face of the cam has the form of a sine curve, and at no 
time loses contact with the rollers. 

At the completion of the A gras. the profile of the 
mandrel has been reproduced in the ID of the part. 
Tensile strength can be improved as much as 30 per cent, 
and the continuous flow lines created in the profile 
formed area greatly add to fatigue life. 

Intraform forming can be applied to any type of ferrous 
or nonferrous parts, ranging from about '/s to 5in. diam, 
and made from premachined blanks, tubing, castings, 
forgings, or extrusions. In addition to forming profiles 
in open or blind holes, laminated tubing can be made by 
form-bonding two or more metals. The bond is excep- 
tionally strong and tight. Forming operations for 
which a mandrel is not required also may be performed on 
tubular and solid work. These include pointing, reduc- 
tion of diameters, and forming of taper and radius. 

Intraform Machines produce excellent finishes. Rifle 
barrels, for example, have a 32 microin. finish after 
drilling and reaming. After the Intraform operation 
which forms the rifling, the finish averages 7 to 8 micro- 
in. Accuracy, too, can be of the highest order. Some 
types of parts have been held to 0.0002-in. limits for the 
ID profile. 

Quite often, less stock is required than for conven- 
tional machining since there is no loss inchips. A high- 
speed steel pin, for example, turned from stock 8'/; in. 
long, can be Intraform formed from 4"/s-in. lengths. 

This reduction in material required resulted in a sav- 
ing of $202.65 per 700-piece lot. Furthermore, the Intra- 
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form reduced production time to less than half that 
previously required. 


Cooling-Tower Failures 


PREMATURE FAILURE Of redwood cooling towers has 
been traced to the addition of chlorine to the circulating 
water. The addition of even small amounts has a dele- 
terious effect on the ability of the wood to resist binlogi- 
cal attack according to the results of an eight-year study 
by the California Redwood Association. These findings 
have been confirmed by independent research and field 
data. Chlorine appreciably accelerates the attack on 
softwoods by organisms of the soft-rot type. Further 
details may be obtained from the Technical Division, 
California Redwood Association, 576 Sacramento Street, 
San Francisco 11, Calif. 


Barge-Mounted Boiler 


AN orpiNnary steam boiler mounted on a barge will be 
used to help speed up construction testing of secondary- 


system components for nuclear submarines at General 
Dynamics Corporation's Electric Boat Division yard 
along the Thames River in Groton, Conn. 

For testing, the Babcock & Wilcox unit will be 
hooked up to the submarine by flexible steam connec- 
tions and complete ‘shakedown’ tests of the steam plant 
will be made just prior to installation of the reactor in 
the submarine. 

The special control equipment required for the seagoing 
land-type boiler is being farnished by The Bailey Meter 
Company, of Cleveland, Ohio. To remove any possible 
hazard created by the presence of mercury, the regular 
mercury-containing instruments for the boiler will be 
replaced by special instrumentation. A new type of 
steam flowmeter is also being built by Bailey to help 
adapt the boiler for its unique assignment. Fired by a 
Babcock & Wilcox oil burner, the boiler wiil consume 
about 456 gal per hr of residential-type fuel oil. 
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Storage “Oven” for Room Heating 


SroraGeE ovens which are electrically heated at 
night when power demand is low and give up their heat 
as needed during the day and evening are being used for 
domestic space heating in Austria, Switzerland, and West 
Germany. 

The daily heating requirement is absorbed between 10 
p-m. and 6 a.m. and stored in blocks of compressed 
magnesite, chosen for its local availability and favorable 
materials constants. Mineral-wool insulation and a sys- 
tem of louvres insure the retention of the heat until 
needed. Any intensity and duration of hot air can be 
obtained to suit individual requirements—that is, maxi- 
mum in the evening, uniform throughout the day or 
other variations as required. 

Fully automatic operation with thermostatic controls 
is provided and hand regulation is also possible. Heat- 
ing current is regulated as a function of the outside 
co sengatons This is fully automatic except on days of 
sudden temperature change. 

The details of the system are given in an article, ‘‘Elek- 
trische Raumheizung mit Nachstrom-Speicherdfen,” by 
Peter Borstelmann, Rheinisch-Westfallisches Elektrizi- 
tatswerk, in Die Umschau, vol. 58, 1958, pp. 724-725, 
and in 1958 World Power Conference Paper No. 71 H/3, 
“German Experience With Electric Storage Space Heat- 
ing,"’ by H. Masukowitz and W. Samwer. 

Because of the higher cost of coal in Austria, nearly 
four or five times as many units have been installed in 
that country as in West Germany. In 1956 there were 
125,000 installed in Austria and 29,000 in West Germany. 
First patent applications date from the 1920's. 

Individual room units varying in appearance from 
cabinets resembling radiator covers to the traditional 
tile stoves furnish the outer covering of the insulated core 
with clectric-heating elements and hot-air channels. 
Temperature of the core varies between 300 and 700 C 
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Electrically heated blocks of 
compressed magnesite, B, 
surrounded by heavy 
insulation, C, store heat 
between 10 p.m. and 6 a.m. 
when power demand is low, 
and give it up during the day 
and evening. Units can 

be housed in the 

traditional tile ovens, 

left, or in modern 
radiator-coverlike cabinets. 
Operation is fully automatic, 
and circulating fans, D, are 
provided in some models. 


(572 and 1292 F). Surface temperature of the outside of 
the unit is uniform at 70 C (158 F). Final temperature 
of the core can be adjusted within its variability limits. 
The time it takes to heat the core can also be adjusted for, 
gradual or rapid warm-up. Louvres provide the only: 
adjustment for the release of the heat. 

A typical 3-kw model requires an average daily input 
of 24 kw, that is, 3 kw per hr during the 8-hr core-heating 
period. Daily output of that model is 585 watthr, or 
approximately 1987 Bru. The core storage space re- 
quired is 10 to 15 cu ft per kw. About 65 to 85 kwhr of 
heat are required per day for each cubic meter of space to 
be heated. Units cost DM 185 per kilowatt (approxi- 
mately $45). 

The storage units help to equalize current demand in 
the winter when load conditions show the widest fluctua- 
tion, although the supply of cheap off-peak current has 
already been exhausted in some areas of Austria. The 
units would be even more important for equalizing de- 
mand where electricity is generated by nuclear fission 
because of the base-load character of such plants. 


Floating-Zone-Refining Improvement 


A STRIKING IMPROVEMENT in the floating-zone-refining 
technique, substantially increasing the volume of 
material which can be purified, was described at the 
recent meeting of the American Physical Society in 
Cambridge, Mass., by W. G. Pfann, K. E. Benson, and 
D. W. Hagelbarger of Bell Telephone Laboratories. 
Paradoxically, the new technique also makes it possible 
to treat much thinner cross sections than has been 
feasible before. 

The floating-zone technique has proved highly valua- 
ble in producing extreme purity in reactive metal and 
semiconductors, because the molten material is never in 
contact with a container. However, it has teen limited 
until now to use with small amounts of material. 

In conventional floating-zone refining (MecHANICAL 
ENGINEERING, October, 1957, pp. 954-955), a rod of the 
material to be purified is held in a vertical position, while 
a zone is melted by a heat source. The molten zone is 
held in place within the rod by its own surface tension. 
This zone is then made to move along the rod, and the 
impurities which collect in the molten material move to 
one end. The end is subsequently cut off before the 
material is fabricated into devices. 

The primary limitation on the conventional method is 
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the fact that, for any given material, there is a maximum 
pe one of molten zone which can be supported by the 
surface tension. Small-diameter rods can be melted 
through easily without exceeding this maximum height. 
However, in larger diameters, by the time the rod has 
been melted through, the height of the zone has become 
so great that the surface tension can no longer hold the 
volume of molten material. 

The new method gets around this difficulty by usin 
specially shaped cross sections, such as flat plates an 
tubes. These shapes provide a cross section small 
enough in thickness to permit melting through without 
exceeding the maximum height, and large enough in 
width to increase the total cross-sectional area treated. 
The inventors have shown that molten zones in such 
shapes are surprisingly stable. 

For example, it is almost impossible to produce a 
stable molten zene in a l-in-diam iron rod, because the 
maximum height of the zone is generally exceeded during 
the heating required to melt through the rod. However, 
it is relatively easy to melt the entire cross section of a 
2-in-diam, '/s-in-wall tube of the same material with- 
out exceeding this maximum height. The areas in both 
forms are the same. 

Stable, wide molten zones have been maintained experi- 
mentally in one or both cross-sectional shapes, in ma- 
terials such as silicon, iron, tin, gold, lead, and bismuth. 

The new method works well at very small plate thick- 
nesses in contrast to the rod floating-zone method, in 
which the maximum stable zone height decreases to zero 
as the rod diameter decreases. Such a decrease in maxi- 
mum zone height can be avoided in the new method. 
Hence treatment of sheets in the order of mils or less in 
thickness becomes feasible. 

It is expected that increases in cross-sectional areas at 
least five to ten times those currently used will be fea- 
sible. Also, this new wide-zone technique should make 
the floating-zone method applicable to materials for 
which the conventional method is not practical. It 
appears that this new technique will greatly enhance the 
utility of the floating-zone principle in the purification of 
reactive materials. 

Both zone-refining techniques were discovered at the 
Bell Laboratories; the original technique by W. G. 
Pfann and the extension of the method by H. C. Theuerer. 
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Thermistor Monitoring for Bearings 


A COMPREHENSIVE thermistor monitoring system for 
detecting incipient bearing damage in auxiliary 7" 
house equipment is in operation at the Buffalo, N. Y., 
plant of ~ rE Aniline Division, Allied Chemical 
Corporation. Installed about six months ago, the over- 
heat-detection system developed by Fenwal Inc., Ash- 
land, Mass., covers a total of 84 points in two power 
plants and a river-water pumping station. 

The bearing overtemperature monitoring system con- 
sists of 84 Fenwal thermistor detection units wired to an 
alarm system. Each detection unit is set to actuate 
when the bearing temperature rises to 30 F above the 
normal summer operating temperature. 

The protected equipment includes all forced-draft fans, 
indeced dealt fans, boiler feed pumps, and feedwater 
transfer pumps associated with National Aniline’s five 
large-capacity steam boilers, plus four river-water pumps 
which handle up to 20 mgd of cooling water. 

The detection system solves the problem of providing 
around-the-clock protection of essential equipment 
which is widely scattered at many unmanned locations in 
three plant areas. Savings in operating costs should pay 
for the system several times over in the first year. 


Flexible Magnets 


FLex1BLe magnets made of Koroseal vinyl] plastic speci- 
ally compounded and processed to react exactly like metal 
or ceramic magnets have been announced by the B. F. 
Goodrich Industrial Products Company, a division of 
The B. F. Goodrich Company. The material can be pro- 
duced in continuous lengths in an unlimited number of 
shapes ranging in size from fractions of an inch to several 
inches in pe do It can be cut without impairing its 
magnetic qualities. 

The material is attracted to ferrous metals or to itself. 
Unlike steel magnets, which can be magnetized only 
lengthwise with the “‘north’’ pole at one end and the 
“‘south"’ at the other, the new flexible magnet can be 
in any direction. 

¢ company is currently the material for 
use in refrigerator gasket seals. The magnetic -_ is 
used inside a flexible Koroseal gasket to form a perfect 
airtight seal around the entire perimeter of the refrigera- 
tor door and eliminates the need for a latch. 
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Demonstrating an exhaust-fumes analyzer, left 
to right, W. B. Yant of M-S-A; S. L. Hanauer, Mem. 
ASME, deputy commissioner, N. Y. City Dept. of 
Air Pollution Control; and Leonard Greenburg, 
commissioner 


Exhaust-Fumes Analyzer 


AN INSTRUMENT which provides continuous, accurate 
measurements of CO and other exhaust contaminants 
directly at the source, is aiding research on the relation of 
auto-exhaust fumes to air pollution. The instrument is 
capable of direct measurement of CO in concentrations as 
low as 1 ppm. Other unburned products from automo- 
bile exhausts can be measured with the same precision. 

Mine Safety Appliances Company, Pittsburgh, Pa., has 
developed the instrument called the M-S-A Lira infrared 
analyzer. The analyzer employs two infrared beams. 
One beam passes through a cell containing the polluted 
air sample; the other passes through a comparison cell. 
Any deviations caused by the presence of the pollutant 
are electrically converted into a highly precise measure- 
ment of the concentration of the contaminant. 

Morris B. Jacobs, director of laboratory, New York 
City Department of Air Pollution, reported that the Lira 
analyzer was used on daily tests in two selected areas. 
The first test station was set up at street level at the 
Manhattan end of the Queensboro Bridge, New York, 
N. Y., in a zone of heavy traffic. A second was located 
un an area of medium motor-vehicle traffic. 

The test sites were selected because the atmosphere is 
representative of the type of air breathed by the city 
dweller. The Lira analyzer made it possible to measure 
continuously the extent of air pollution caused by CO 
and hydrocarbons from exhaust fumes—with respect 
both to pedestrians and motorists. 

Results of the first series showed that concentrations 
of contaminants found at street level were three to four 
times higher than those detected at the higher test sta- 
tion. Peak contaminations corresponded with the rate 
of traffic density, 6 to 10 a.m., and § to 8 p.m. 


impregnation of lron-Powder Parts 


Many of the parts made from iron powder by powder- 
metallurgy techniques must meet requirements for corro- 
sion resistance and pressure tightness. These require- 
ments make it desirable to eliminate porosity. 

Unfortunately, the newer techniques of repressing and 
heat-treating interfere with plastic impregnation if 
conventional impregnating techniques are used. 
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Using a special technique developed after considerable 
study, emgineers at Metaseal American Corporation, 
West New York, N. J., have solved the problem of 
impregnating iron-powder parts which must be heat- 
treated to increase their strength and hardness. Since it 
is impossible to successfully seg ear such parts be- 
cause of the film of quenching oil which clings tena- 
ciously in the pores of the part, Metaseal uses a special 
process, which is applied prior to the heat-treating 
operation. This new technique involves impregnating 
the parts with the Metaseal polyester impregnant, which 
is then converted to a carbonized residue by a ‘‘burning- 
out’’ process. The parts are then subjected to normal 
heat-treating techniques. The residue remains in the 
pores, and acts in the same manner as the conventional 
polyester impregnant to prevent salt entrapment during 
electroplating. 

In addition to making possible excellent electroplates 
and pressure-tight structures, plastic impregnation 
improves machineability of metal-powder parts. Parts 
that have been impregnated can be easily sized, reamed, 
or machined to a fine microfinish with sizable savings in 
production time. Using this technique, Metaseal engi- 
neers have successfully sealed over 3.5 million metal- 
powder parts. 


Boilers to Thaw Seaway Locks 
Four 40-hp mobile package boilers — about 
$20,000 and manufactured by the Cleaver-Brooks Com- 


any, Milwaukee, Wis., will be used to thaw ice on the 
ie of the St. Lawrence Seaway. 

Canvas covers will form enclosures in which unit 
heaters will maintain 70-deg temperatures with —10 F 
ambient. 

The boilers, mounted on hard rubber wheels for porta- 
bility, will be pulled into position and will feed steam 
at the rate of 1200 lb per hr to the unit heaters and to a 
steam gun which the operating crew can use to blanket 
the lock surface. 

The resulting blanket of steam and warm air will thaw 
the ice collected on the gate’s surface, freeing the gate for 
action. 

During the summer, the boilers will be used for steam 
cleaning of the locks, gates, machinery, and other equip- 
ment subjected to oil accumulation. 


After plastic impregnation, a pump impeller made from 
iron powder is pressuretight at 74 psi 


Wie 


Food-Irradiation Facility 


A FOOD-IRRADIATION facility has been approved by the 
AEC for possible future construction as part of the So- 
dium Graphite Reactor power plant. The nuclear plant 
is being built for the Consumers Public Power District 
in Hallam, Neb., by Atomics International, a division 
of North American Aviation, Inc. 

Radioactive sodium coolant would be used as the 
source material for preserving and sterilizing food and 
processing related materials by exposure to radiation. 

The facility would be equipped to process a wide 
variety of foods, such as meat, potatoes, onions, and 
beets. Operating capacity, as estimated in the design 
study, would be about 520 tons per day, irradiating vari- 
ous forms of foods sufficiently to offer limited preserva- 
tion. 

Material to be processed would pass by rectangular 
“‘slabs’’ containing the radioactive-sodium source and 
would be exposed to gamma rays. 

Both military and industrial organizations have 
studied the applicability of radiation processing for 
food. Atomics International carried out an analysis of 
food-irradiation methods for the Army's Quartermaster 
Corps in 1956 to determine the most practical means of 
treating food in this manner. 


Nuclear Briefs 


> Fast Breeder With Oxide Fuel Cycle 


Tue Atomic Energy Commission has selected as a basis 
for contract negotiations the proposal of the General 
Electric Company, San Jose, Calif., for performance of 
the research, development, and design of a fast-breeder 
reactor using a plutonium-oxide, uranium-oxide fuel 
cycle. 

A cost-type contract will be awarded for the work 
which is expected to cost about $500,000 and require 18 
months for completion. The objective of the project is 
to lower the cost of electric power from fast-breeder- 
reactor power stations, primarily by reducing fuel-cycle 
costs. 


p> TREAT Achieves Criticality 


The Transient Reactor Test Facility, TREAT, a nuclear 
reactor designed to produce short, extreme pulses of 
nuclear energy—tesulting in high temperatures—has 
achieved criticality. The derived heat from the reactor 
located at the Argonne National Laboratory, section of 
the AEC’s National Reactor Testing Station, near Idaho 
Falls, Idaho, will be sufficient to permit meltdown studies 
of samples of fuel elements and components intended for 
use in fast reactors, as well as irradiation studies. 

The reactor is fueled with uranium oxide uniformly dis- 
persed in graphite moderator. Transient pulses in this 
reactor are believed to be of greater intensity than those 
which can be safely attained in any other nuclear reactor. 


> 1000-Emw Plant Added to U.K. Program 

The British Central Electricity Generating Board, 
CEGB, is planning a 1000-emw nuclear power station at 
Oldbury-on-Severn in the west of England, near Bristol, 
and about 4'/» miles downstream from the nuclear station 
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Meat, potatoes, onions, and beets would be a few 
of the foods irradiated for preservation and 
sterilization in a facility to be added later to the 
Sodium Deuterium Reactor 


Reports indicate that no toxic effects have resulted 
from consumption of radiation-sterilized foods by hu- 
mans. Radiation can completely eliminate infestation 
in such products as grain and increase the shelf-life of 
refrigerated fresh meat as much as five times. 


under construction at Berkeley, according to the Forum 
Memo of the Atomic Industrial Forum, Inc. Advantage 
will be taken of a rock shelf offshore to create an arti- 
ficial tidal reservoir. Large quantities of water will be 
drawn from the reservoir for cooling the condensers of 
the steam turbines during low-tide periods. This 
unusual arrangement will reduce the costs that would 
normally be incurred in obtaining cooling water from an 
estuary with as wide a tidal range as the Severn. 

Three other sites in the vicinity are also being ex- 
amined for suitability for future power plants, at Tiden- 
ham, Aust, and Portskewett. 

The 1000-emw size of the station, which presumably 
will have two reactors, would make the plant the largest 
now planned anywhere in the world. Other CEGB 
plants are now under construction at Bradwell, Berkeley, 
and Hinkley Point. Preliminary work has begun at 
Trawsfynydd, Wales, with a contract to be ether for 
major construction later in the year. Plans have been 
made for sites at Dungeness in Kent, and Sizewell in 
Suffolk. Nuclear power stations already in operation at 
Calder Hall and Chapelcross are owned by the U. K. 
Atomic Energy Authority rather than by the CEGB, and 
the Hunterston station under construction in Scotland is 
owned by the South of Scotland Electricity Board. 
Hunterston station had been delayed an approximate six 
months by labor difficulties. 


p> Chapelcross Generating Electricity 

The first of four reactors at the Chapelcross nuclear 
power station near Annan, Dumfriesshire, Scotland, fed 
electricity into the National Grid in February, and the 
station was officially opened in May. Chapelcross, built 
by the United Kingdom Atomic Energy Authority, pro- 
duces both plutonium and electricity and will have a 
a capacity of 184 mw when all four reactors are 
completed. 
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Fuel Elements. 
Pebbles for the 
high-temperature 
gas-cooled reactor 
which Sanderson & Porter 
is developing for the AEC. 
Graphite moderator is incorporated with 
the ceramic fuel to permit 
1450-psi 1000-F steam conditions. 
The easy-to-manufacture ball-shaped fuel elements 
do not require precise location or support, 
and are simply poured into the bed of the reactor. 


PHOTO 
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1 Machining Honeycomb Structures. No filler is 
needed to make the honeycomb-core material rigid in 
the machining method developed by Martin’s Balti- 
more Division. A standard three-axis-controlled cut- 
ting machine, equipped with a newly designed porta- 
ble head and a modified stylus, is able to convert the 
cutting to a five-axis operation. The stylus has five 
pickup points and rides the surface of a wooden or 
plaster contoured model, and transmits rise, fall, and 
tilt motions to the cutter head by a combination of 
pneumatic, hydraulic, and electronic components. 
Both concave and convex compound-contour honey- 
comb-core sections are accurately produced. 

2 Gas-Fired Heat-Treating. A luminous-wal! com- 
bustion system developed by A. F. Holden Company, 
Detroit metallurgists, can heat workpieces during re- 
forming operations to near melting point. There is no 
direct exposure to fire to cause parts to harden and 
warp. Diaphragms are heated to 1950 F; guide vanes 
to 950 F. 

3 500,000-Hp Power Plant. Designed and built by 
Reaction Motors Division of Thiokol for the X-15, it de- 
velops 50,000 Ib of thrust and will propel the first 
manned aircraft 100 miles into space at better than 
4000 mph. Safety, the most significant factor in this 
liquid rocket engine’s operation, requires that the en- 
gine be able to start, throttle, shut down, and re- 
start without endangering the pilot under any single 
malfunction. This necessitated controls, sensing de- 
vices, and other equipment that would keep the pilot 
informed of engine operation and automatically place 
the engine in safe condition in event of a malfunction, 
4 Pyroceram Journal Bearings. Glass-ceramic jour- 
nal bearings produced by Corning Glass Works and 
operating with various metal shafts resist all tendency 
to weld or score even in the highly corrosive fluids en- 
countered in some chemical and food-processing ap- 
plications. 

5 Standard Samples. Rust and discoloration are 
avoided by using three-dimensional photographic 
transparencies on a continuous roll to provide stand- 
ard samples for visual inspectors. The Timken Roller 
Bearing Company uses them to indicate maximum 
passable defects for the cups, cones, cages, and rol- 
lers of bearings. 

6 Multipurpose Missile Handler. Self-loading truck, 
towing tractor, and a crane were combined by the 
Michigan firm, Clark Equipment Company. Called 
“‘Telefork 102,” it would replace several single-purpose 
machines now used. The front end converts from 
crane to forks for carrying packaged missile compo- 
nents through sand, snow, or water. 
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.. A look at the GIANTS 


7 Hydro Generator Shaft. Westinghouse used a 96-in. engine lathe to machine this 50-in- 
shank-diam shaft for the first of 13 15-ton, 167,000-kva waterwheel generators for the $720- ° 
million Niagara project of the N. Y. State Power Authority. Only Grand Coulee Dam will 
have greater capacity in the U. S. 

8 Thermai-Expansion Bellows. A 900-F temperature rise in the Sodium Reactor Experi- 
ment required a gas-tight seal and provision for 2 in. of thermal expansion of the reactor core 
tank and outer tank. Zallea Brothers, Wilmington, Del., constructed an 11-ft-ID bellows- . 
type expansion joint for the core tank, and a 12'/,-ft-ID one for the outer tank. Type 321 
stainless with type 304 welding nipples was used for the core bellows; type 310 with ASTM 
A-301 Grade B alloy-steel welding nipples for the outer bellows. 

9 A 60,850-Lb Crankshaft. It will be used on an 1800-ton pipe-extrusion press and required 
120,000 Ib of counterweights for machining at United States Steei. The small crankshaft is 
for a model airplane and weighs 0.44 oz. 

10 Evaporator. Tandem tube bundles were used in a 65-ft-long, 87,000-Ib evaporator for the 
Indian Point Nuclear Plant made by the Griscom-Russell Company, Massillon, Ohio. The 
110-psia 750-F steam extracted from the turbine will produce 65,000 Ib per hr ot vapor at 62 
psia. The water, with only 0.25 ppm of impurities, will be converted to steam in a nuclear- 
reactor-heated steam generator to produce 275 emw for Consolidated Edison. 

11 Scroll Case. An 18-ft-diam-inlet, 56-ft-across scroll case is being assembled to the stay 
ring of one of 12 reversible pump-turbines being built by Allis-Chalmers for the N. Y. State 
Power Authority's Tuscarora plant. As a 37,500-hp motor-driven pump, each unit will deliver 
3400 cfm against a storage-pond head of 85 ft. Each unit is rated 28,000 hp at 75 ft head as a 
turbine, and in reverse rotation will become a 25,000-kva, 8-power-factor generating unit. 

12 Speed Increaser. Final inspection is performed on the Westinghouse gearing unit for a 
15,000-hp centrifugal gas compressor for installation on the Texas Eastern Transmission Cor- 
poration’s natural-gas pipeline. 
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Swiss Industries Fair 


TrouGu the weather was somewhat unkind to the 43rd 
Swiss Industries Fair, held in Basel, Switzerland, April 
11-21, it was visited by some 735,000 people—a suffi- 
ciently remarkable total, considering the limitations of 
the site, which offers no opportunity for expansion of its 

round plan. Because of this limitation, it has been 
ound necessary for several years to concentrate on 
machine tools and textiles alternately, but, though 1959 
is a textile year, room was found Ml a number of ex- 
hibits in the class of heavy engineering. 

In one of these, the plant for a large new electric power 
station at Baudour, in Belgium, advantage was taken of 
the fact that the stands of Sulzer Brothers, of Winterthur, 
and Escher Wyss, Ltd., of Ziirich, were closely adjoining 
to make a combined display. Sulzer Brothers showed 
the lower part of the combustion chamber of the mono- 
tube boiler that they are supplying to Baudour, and 
Escher Wyss exhibited a scale model of the complete 
plant, for which they are aig the turbines, gen- 
erator, and auxiliary machinery. The boiler is designed 
to evaporate 748,000 pph of water, delivering the steam 
at 170 atm (2418 psig) and a temperature of 1112 F. 
There are high, medium, and low-pressure turbines, 
driving a generator with an output of 115,000 kw. The 
design of the plant is in the hands of the Compagnie 
Générale d'Entreprises Electriques et Industrielles, of 
Brussels. 


Oil Pipelines in Evrope 


For several months now, Germany has had in opera- 
tion an underground pipeline 27 in. bore and 240 miles 
long for the delivery of crude oil from the port of Wil- 
helmshaven to the refineries in the Rhine-Ruhr district. 
It was constructed jointly by two German organizations, 
the Mannesmann Rohrleitungsbau and the Vereinigter 
Rohrleitungsbau, and contains 60,000 tons of piping. 
Siphons had to be constructed under 13 river beds and 
other channels, that in the Rhine near Cologne being 
buried 13 ft below the bed of the river. At present only 
one pumping station is operating, at Wilhelmshaven, and 
this delivers the oil at Cologne in 4'/, days, a velocity of 
about 2 mph; but boosting stations are being con- 
structed or are planned at Ostenwalde, Ochtrup, and 
Mulheim, and these, when completed, will increase the 
velocity to about 5'/2. mph and raise the annual capacity 
of the line from 9 to 22 million tons. Another ower 
now approaching completion, is being laid in Holland, 

Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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from a point near Rotterdam, where the Pernis refinery of 
the Royal Dutch-Sheel companies is situated, to Godorf, 
a town on the Rhine between Bonn and Keulen. The 
first 155 km (100 miles), i.e., as far as Venlo, on the 
Dutch-German frontier, is 24 in. bore. From Venlo to 
Godorf, a distance of 85 km (53 miles), the bore is 27 in. 
The scheme also includes a 24 in. line from Venlo to 
Wesel, on the Rhine, a distance of 40 km (25 miles). 
This system is being constructed to the order of a Dutch 
company, the N. V. Rotterdam-Rijn Pijpleiding Maat- 
schappij. An extension 16 in. bore is projected, east- 
ward from Wesel to Gelsenkirchen. 


Udex Unit at Stanlow Oil Refinery 


Tue Srantow oil refinery, near Ellesmere Port, 
England, one of the four plants in the United Kingdom 
owned by the Shell Petroleum Company and its asso- 
ciates, which covers nearly three square miles in extent, 
has recently put through its acceptance trials a Udex 
unit designed by the Universal Oil ance Company of 
Des Plaines, Ill., costing about $2'/2 million. It com- 
prises six columns, the tallest being a 120-ft solvent 
stripper, and has a capacity of 1000 tons a day. The 
unit is of the solvent extraction type, using a special 
solvent mixture of diethylene glycol, dipropylene 
glycol, and water. The feedstock, which is a product of 
the Stanlow platformer, will be extracted with this 
glycol mixture, which preferentially dissolves the aro- 
matic components. The aromatic extract is distilled off 
from the solvent and is used in aviation gasoline, while 
the insoluble nonaromatic portion or raffinate will be 
used as an additional feedstock for other processes. The 
plant is the first of its kind in any Shell refinery. 


Udex unit in operation at Shell Oil’s Stanlow 
Refinery at Ellesmere Port, near Chester, Eng- 
land, produces important aviation gasoline 
blending components 


Britt sh Isles and 
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Diesel-Electric Locomotive 


In rue ‘European Survey"’ for December, 1957, p. 1159, 
a description was given of a ‘“Twin-Bank"’ diesel engine, 
in which two sets of cylinders, arranged side by side on 
one bedplate, drive parallel crankshafts which are con- 
nected by gearing to a single output shaft; it was de- 
veloped by Blackstone & Company, of Stamford, Eng- 
land, with whom are associated another English oil- 
engine firm, R. A. Lister and Company, of Dursley. A 
power unit of this type has now been applied to drive a 
new type of diesel-electric locomotive by the British 
Thomson-Houston Company, of Rugby, England, who 
have supplied the electric generator and other equip- 
ment. 

The locomotive is intended for use on the lighter 
kind of railway in overseas territories, many of them in 
the tropics, where freight forms a large part of the traffic, 


MECHANICAL 


British Thomson-Houston diesel-electric locomotive with 
Lister-Blackstone ““Twin-Bank” engine, top 


Bogie, center, complete with traction motors, for diesel-elec- 
tric locomotive has 12-ft wheelbase, total wheelbase is 36 ft 
Lister-Blackstone ‘““Twin-Bank” engine and British Thomson- 


Houston generator, bottom. Overhung auxiliary generator and 
exciter driven by V-belt are shown. 


and of less than the standard gage of 4 ft 8'/: in., so that 
axle loadings are restricted. 

The design provides for maintaining the maximum 
engine output of 1100 hp in an ambient temperature of 
120 F at sea level, or up to an altitude of 4000 ft with an 
ambient temperature of 80 to 85 F. The engine is a 
Lister-Blackstone Type ERS.12T and has two banks of 
six cylinders. It operates on the four-stroke cycle and is 
exhaust turbocharged. The crankshaft speed is 800 
rpm at the full output of 1100 hp and the idling speed is 
350 rmp. Each crankshaft has a small flywheel. The 
drive is taken through hardened and ground spur gears to 
the generator shaft, which makes 1320 rpm for the 800 

m of the crankshafts. The Blackstone type of flexi- 
ble coupling and nodal damper is fitted between the 
crankshafts and the generator, and hydraulic dampers are 

rovided to prevent harmful torsional vibrations in the 
individual crankshafts. The engine bed, which is com- 
mon to both sets of cylinders, is of fabricated steel, 
extended at one end to form the lower part of the gear- 
box. The cylinders have cast-iron liners and aluminum- 
alloy pistons. The governor gear is linked to the two 
fuel pump lines to insure that both banks of cylinders 
are balanced in power output at all speeds and loads, and 
is arranged to stop the engine automatically if the speed 
rises by more than 10 i cent above the normal 800 rpm 
or if the lubricating oil pressure falls below 10 psi. 

The main generator is a 10-pole machine, fan-cooled, 
and having all connections to the windings brazed, to 
withstand heavy overload conditions. The 8-pole 
shunt-wound auxiliary generator is built on the same 
shaft as the traction generator and is rated at 110 v, 48 
kw, at 700 to 1125 rpm. The traction motors are axle- 
suspended, with a single-reduction drive to the axle. 
The maximum tractive effort is 42,000 lb (24,000 lb at 
the continuous rating of the motors) and the maximum 
speed is 55 mph. The minimum weight of the loco- 
motive is 72 long tons and the minimum axle loading 12 
tons, which can be increased to 14 tons if needed. In 
the design particular attention has been paid to adapta- 
bility to different rail gages with the least possible 
alteration to the basic structure; the prototype has been 
built to meter gage, but can be readily altered to suit 
3 ft 6 in. gage; and the power unit and superstructure 
can be fitted equally walle underframes for 
standard gage or wider, up to a maximum of § ft 6 in. 
The maximum length over headstocks is 49 ft, and the 
height and width 12 ft 9 in. and 9 ft 9 in., respectively. 
The wheels are 36'/» in. in diam, the bogie wheelbase is 
12 ft, and the total wheelbase 36 ft. The locomotive 
will work over curves of 300 ft radius minimum. The 
fuel capacity is 500 gal and water 50 gal. For trial 
purposes, it is being shipped to East Africa, to run on a 
particularly heavy section of the system of the East 
African Railways and Harbours Board, with steep 
gradients, tight curves, and climatic conditions of ex- 
ceptional severity. 
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Environmental Control Systems for 


Manned Space Vehicles..... 


By R. A. Nau, Assoc. ‘en. ASME, Con- 
vair—A Division of General Dynamics 
Corporation, San Diego, Calif. 1959 ASME 
Aviation Conference paper (multilitho- 
graphed; available to Jan. 1, 1960). 


In manned space flight, the engineer 
must provide, as well as control, the 
environment required for the comfort of 
the human occupants of the space- 
vehicle cabin. For flights of more than 
a few passes around the earth, the prob- 
lem of supplying this atmosphere has 
a major influence on the design of the 
vehicle system, since with techniques and 
equipment available today, the environ- 
mental control system may well represent 
a major part of the system payload. 

Therefore the purpose of this paper is 
to present and compare some of the 
methods at our disposal for providing a 
livable environment for the early space 
traveler and to indicate the magnitude 
of the systems design problem involved. 

Three factors stand out in differenti- 
ating the space environmental-control 
situation from those of similar nature in 
high-altitude manned aircraft and bal- 
loons: (4) The near-vacuum surroundings 
imply that all heat exchange between 
the vehicle and its surroundings is by 
radiation only; (6) there can be no “‘bail- 
out’’ in event of equipment failure since 
sufficient kinetic energy exists to vaporize 
the escapee on re-entry into the earth's 
atmosphere, even in the best of space 
suits; and (c) the absence of gravity 
effects and the resulting complications 
to equipment design. 


Artificial ""G" Fields—Perception of 
the Vertical......... 59—Av-8 


By J. T. Ray, Lockheed Aircraft Corpora- 
tion, Marietta, Ga. 1959 ASME Aviation 
Conference a” (multilithographed ; availa- 
ble to Jan. 1, 1960). 


One of the problems associated with 
manned-satellite operations is that of 
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man’s ability to maintain his orientation 
in space, particularly with regard to 
visual and postural cues. 

Visual cues, of course, arise from stimu- 
lations of the sensors of the eye. Re- 
ceptors providing postural cues are more 
difficult to define. The most significant 
of these, however, are known to be the 
receptors of the skin, viscera, musculo- 
skeletal system, and the vestibular 
mechanism of the inner ear. 

The experimental problem investigated 
in this paper is concerned with the ef- 
fect that translation and rotation of the 
vestibular mechanism of the inner ear 
has upon the index of adaptation to tilt. 
The term ‘‘adaptation to tilt’’ refers to 
the constant error of adjustment to the 
gravitational vertical which results from 
an individual being placed in a position of 
tile and returning himself to that posi- 
tion which feels upright. 

The manner in which the adaptation 
effect is distributed with respect to 
repeated trials (termed habituation), 
the degree to which the habituation 
effect can be transferred to the opposite 
quadrant, and the retention of habitua- 
tion over a period of time are also treated. 


Human Factors Design Require- 
ments for Manned-Satellite Ve- 
hicles—A Survey of Equipment 
Requirements......... 59—Av-14 

By H. L. Wolbers, Douglas Aircraft Com- 

pany, Inc., El Segundo, alif. 1959 ASME 

Aviation Conference Paper Cmultilitho- 

graphed; available to Jan. 1, 1960). 

Man is linked to a man-machine sys- 
tem in three ways: (a) by his information 
inputs (display systems); (6) his in- 
formation outputs (control systems); 
and (¢) his physical working environ- 
ment. 

In the design of manned-satellite 
systems, the human-factors requirements 
for each of these areas must be specified. 
Inasmuch as time of operation is the 
critical dimension, design recommen- 
dations must be tempered by flight 
duration. For short periods, storage of 
man's gaseous, liquid, and solid needs 
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sufficient. Furthermore, 


will be 
sonal equipment items will probably 


per- 


currently 
long-range 


not differ radically from 
existing requirements of 
manned-weapons systems. 

As flight durations increase, those 
items imposing the greatest weight 
and space penalty (food, water, waste, 
and oxygen) will be replaced with re- 
generation systems. 

Weights, volumes, and power re- 
quirements are estimated for the systems 
required to provide the various human 
demands. These are presented as a 
function of time of flight. 


Psychophysiologically Centered 
Space-Vehicle Design. .59—Av-13 


By A. J. Cacioppo, Goodyear Aircraft Cor- 
poration, Akron, Ohio. 1959 ASME Avia- 
tion Conference paper (multilithographed; 
available to Jan. 1, 1960). 


Man's major function in space, at 
least in early space vehicles, will be 
that of collecting military and scientific 
intelligence and, as an operator, pro- 
viding vehicle control and guidance 
(navigation). 

Space-vehicle design, therefore, must 
be oriented by psychophysiological 
research findings to data that are mean- 
ingful to the design engineer. 

In assessing the problem areas as- 
sociated with space flight, the following 
were among those requiring immediate 
human-factors analysis and evaluation: 
Man’s function in space; vehicle design, 
including both launch and orbiting of 
satellite vehicles; ground-support equip- 
ment; Maintenance; and training. The 
first two of these areas are emphasized 


in this paper. 


The Nuclear Submarine As a 
Manned-Satellite Laboratory...... 
By A. E. Hickey, Jr., Electric Boat Division, 
General Dynamics Corporation, Groton, 


Conn. 1959 ASME Aviation Conference 
aper available to 
an. 1, 1960). 


The functional similarity of prolonged 
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submarine missions to manned-sateilite 
flights makes it possible to anticipate 
some of the research and development 
requirements for satellite operations. 
Most of the similarities occur at the 
system operational level of analysis, 
particularly the integration of the human 
operator and the control task. 

Several submarine research projects 
are outlined. The research stems from 
requirements for atmosphere regenera- 
tion, chronic reliability and mainte- 
nance, simulation for training, display 
of uncertain information, and surveil- 
lance. 


Designing for Human Capabilities 
Under Acceleration in Satellite 
Operations. ..........59—Av-34 


By R. C. Kachler and J. P. Mechan, Univer- 
sity of Southern California, Los Angeles, 
Calif.; and Toby Freedman, North American 
Aviation Inc., Canoga Park, Calif. 1959 
ASME Aviation Conference paper Cmulti- 
lithographed; available to Jan. 1, 1960). 


With recent and anticipated tech- 
nical developments in the field of rocket 
propulsion, a great deal of consideration 
is being given to the many problems of 
successfully placing a human into orbit 
and returning him safely to the earth's 
surface. One of the problems en- 
countered in the manned-space flight is 
the prediction of human capabilities 
under relatively high magnitude long- 
duration accelerations. 

There are two human capabilities 
which the designer of orbital vehicles 
must consider with respect to the ac- 
celeration problem: (A) The psychologi- 
cal capability of the crew which includes 
proper performance of such duties as 
data processing, navigation, communi- 
cation, control functions, and the like; 
and (B) the physiological aspects of 
tolerance to the predicted acceleration 
forces. Both of the parameters must be 
considered in terms of (4) direction, (6) 
magnitude, (¢) duration, and (@) rate 
of build-up of the accelerative force. 

In general, there are four major types 
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of accelerations of concern in the study 
of human capabilities: (¢) positive, 
(6) negative, (c) negative transverse, and 
positive transverse. 

Each of these is discussed in this paper 
with respect to the two aspects of physio- 
logical and psychological capabilities. 


Environmental Requiremenis for 
Extended Occupancy of Manned 
Satellites.............59—Av-12 


By S. H. Dole, The Rand Corporation, Santa 

onica, Calif. 1959 ASME Aviation Con- 
ference paper (multilithographed; available 
to Jam. 1, 1960). 


Environmental! conditions that must be 
maintained within a manned satellite 
are similar, in most respects, to the 
conditions required by human beings on 
the earth’s surface, but with this major 
difference: The human occupant of an 
earth satellite will be completely de- 
pendent upon the excellence of the engi- 


ENVIRONMENTAL REQUIREMENTS FOR MAN 


neering incorporated into the design and 
construction of the systems that he is 
using. In other words, the environ- 
ment will be, to a degree never before 
attempted, entirely artificial. 

An understanding of the extremes in 
environmental conditions that man is 
able to tolerate will enable us better to 
appreciate the limits within which we 
are working. In order to describe these 
extremes quantitatively, data were col- 
lected from a large number of sources in 
the literatures of aviation medicine, sub- 
marine and deep-sea-diving medicine, 
and studies of human performance under 
natural and artificial arctic, tropical, 
and desert conditions. These data were 
compiled and are here presented as 
‘human time-tolerance’’ curves which 
represent the approximate operational 
limits of normal healthy adult human 
beings with respect to the major cle- 
ments in the environment. Such curves 
can supply us with a guide to delimit the 
tolerable variations in the environment 
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which must be maintained within a 
manned satellite during flight. 

By environment is meant specifically 
the following: Composition and pres- 


sure of the atmosphere; gravitational 
forces (acceleration); temperature; 
radiation. 


These are the primary elements in the 
environment that have an immediate 
bearing on the health and well-being 
of the man. Of course, there are other 
factors such as noise and vibration during 
take-off and landing phases, possible 
hazards from extraneous toxic substances, 
nutritional requirements, problems due 
to confinement and isolation, and the 
like; but these are not discussed here. 


Research on Human Performance 
During Zero Gravity. ..59—Av-10 
By E. L. Brown (Captain), Wright Air 
Development Center, Dayton, Ohio. 1959 
ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


At Wright Air Development Center, 
the Aero Medical Laboratory is using 
a Convair C-131B transport aircraft in 
experiments on effects of short periods of 
zero gravity on human performance and 
behavior. 

The most important modification 
which has been found necessary to equip 
the C-131B for zero-gravity flights is the 
installation of a special pitch-lock 
mechanism to the propellers. The 
mechanism is designed to prevent the 


Zero-gravity ar at Wright Air 
Development nter, Aero Medical 
Laboratory, uses modified Convair C- 
131B transport aircraft to determine 
effects of short periods of zero gravity 
on human performance and behavior 
(59—Av-10) 


Free floating during a zero-gravity period 
is demonstrated by Lt. M. S. Gardner, 
WADC, Aero Medical Laboratory. Golf 
ball just above his head is on a rubber 
band, under slight tension. During zero 

ravity, when golf ball becomes weight- 
ess, the slight tension pulls it up and 
rubber band forms a straight line. 
(59—Av-10) 
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propellers from overspeeding when the 
engine oil pressure drops. It was found 
that when attempting to hold an exact 
zero-gravity condition the engine oil 
pressure would drop to about 30 psi. 
This low pressure was found to be in- 
sufficient to control the speed of the pro- 
pellers. 

Another modification that was found 
necessary was the installation of specially 
designed battery caps to prevent the 
spillage of battery acid whenever a 
slight negative gravity condition was 
encountered. 

It also was found that the addition of 
a specially modified sensitive gravity 
meter for the pilot to use in holding the 
required gravity readings for the various 
parts of the maneuver was extremely 
helpful and is now standard equipment 
on all flights. It is possible for the 
pilots to fly this instrument to within 
0.05 g. This instrument is important 
for attaining and holding zero gravity 
and also for guidance so no more than 
2'/2 g's are pulled during the entry to the 
maneuver and during the recovery. 


A Method of Determining the Tran- 
sient Temperature Distribution in an 
Entry-Vehicle Heat Sink......... 


vair—Astronautics, San Diego, Calif. 1959 


ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 
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A rapid and convenient method is 
presented for determining the tempera- 
ture distribution in a slab subjected to an 
arbitrarily varying heat-rate input. The 
application of this technique to the 
design of nonmelting heat-sink type 
entry protection systems is indicated. 
A method of including surface-radiation 
effects by use of successive approxima- 
tions is also outlined. 

The nonmelting, radiation-cooled heat- 
protection surface is of particular in- 
terest for satellite and interplanetary 
entry vehicles because of simplicity and 
due to the fact that such surfaces retain 
their aerodynamic shape during and after 
entry. Such vehicles can make use of 
skip-glide maneuvers to control heating 
during entry and can be flown to prede- 
termined landing points after the entry 
phase. 


The Use of Aerodynamic Lift Dur- 
ing Entry Into the Earth’s Atmos- 
S9—Av-36 


By Lester Lees, F. W. Hartwig, and C. C. 
Cohen, Space Technology Laboratories, Inc., 
Los Angeles, Calif. 1959 ASME Aviation 
Conference paper (multilithographed; availa- 
ble to Jan. 1, 1960). 


By employing aerodynamic lift during 
entry into the Earth's atmosphere, the 
range of permissible entry angles for a 
prescribed peak deceleration is greatly 
increased, while the total heat energy 
transferred to the vehicle can be held to 
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about the same value as for a nonlifting 
vehicle. For entry from orbital velocity, 
analytical expressions are obtained for 
peak G in the simple, illustrative case of 
constant lift-drag ratio up to peak G. 
For example, this analysis shows that the 
entry angle at 400,000-ft altitude can be 
as great as 9.5 deg with lift-drag ratio 
of 2.0 and a peak deceleration of 10 g's, 
as compared with a maximum allowable 
entry angle of less than 3.0 deg for a 
nonlifting vehicle. (The reader is re- 
minded that the entry angle definition 
must include the entry altitude taken as 
400,000 ft in this report.) The analysis 
also shows that beyond peak G only 
modest lift-drag ratios are required to 
prevent the deceleration from exceeding 
the peak value, and the unnecessary 
skip phase is entirely eliminated. 

By employing continuous lift program- 
ming or lift modulation, the maximum 
permissible entry angle is increased for a 
prescribed peak G, or, alternatively, peak 
G is reduced. For example, if peak G 
is held to 10 g's, an orbital vehicle can 
enter at an initial angle of 12.5 deg if the 
lift-drag ratio is initially equal to 2.0. 
Alternatively, for an entry angle of 9.5 
deg peak deceleration is reduced to 6 

The effect of aerodynamic lift on the 
trajectory is even more pronounced for 
a vehicle returning to Earth from outer 
space at the approach velocity of about 
35,000 fps. By employing positive lift up 
to peak G, and negative lift beyond peak 
G, the vehicle is prevented from skipping 
out of the Earth's atmosphere for an entry 
angle as low as 5.5 deg. By using nega- 
tive lift initially the minimum entry 
angle is reduced to about 4.5 deg. When 
the maximum deceleration is held to 
about 10 g's, the maximum allowable 
entry angle is 10.5 deg for a lift-drag 
ratio of 2.0. Thus the difficult guidance 
control problem is greatly alleviated, 
and the necessity for multiple-pass drag 
braking is eliminated. 


A Photographic Study of Boiling in 

the Absence of Gravity.59—Av-37 
By R. Siegel, Assoc. Mem. ASME, and 
C. Usiskin, Lewis Research Center, NASA, 
Cleveland, Ohio. 1959 ASME Aviation 
Conference paper (multilithographed; to 
be published in Trans. ASME—J. Hear 
Transfer; available to Jan. 1, 1960). 


A photographic study was made to 
determine the qualitative effect of zero 
gravity on the mechanism of boiling 
heat transfer. The experimental equip- 
ment included a container for boiling 
water and a high-speed motion-picture 
camera. 

To eliminate the influence of gravity, 
these were mounted on a platform which 
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was allowed to fall freely approximately 
8 ft. During the free fall, photographs 
were taken of boiling from various sur- 
face configurations such as electrically 
heated horizontal and vertical ribbons. 

The heat flux was varied to produce 
conditions from moderate nucleate boil- 
ing to burnout. The results indicate 
that gravity plays a considerable role in 
the boiling process, especially in con- 
nection with the motion of vapor within 
the liquid. 


Problems Associated With the As- 
sembly of a Multiunit Satellite in 


By W. H. Clohessy and R. S. Wiltshire, The 
Martin Company, Denver, Colo. 1959 
ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


Feasibility of assembling space rockets 
in orbit and of doing so with equipment 
and techniques already available or 
scheduled for availability in the next few 
years is demonstrated. The operation 
discussed here could just as well be the 
basis of a refueling or resupply capability. 
An approximately circular orbit at 500 
statute miles above the earth's surface 
and with an inclination angle of 30 deg 
to the equatorial plane has been chosen 
as a feasible working orbit. This orbit 
is well below the 683 miles above which 
the recently discovered high-intensity 
radiation belt becomes a serious problem. 

We assume the payload requirement 
relative to the orbiting capability is such 
that more than one piece will be placed in 
orbit and joined there. The pieces are 
envisioned to be functional modular units 
and their number and type dependent 
upon the satellite mission. 

The requirements for the ultimate orbit 
are next assumed to be met by the first 
piece. This piece will contain the 
satellite power supply and certain com- 
munications equipment for ground track- 
ing and generating signals to be received 
by the succeeding piece during their orbit 
transfer and rendezvous. 

The accuracy of the satellite orbit 
is discussed first and an arbitrary speci- 
fication of the orbit plane, apogee and 
perogee vectors is made. In general, 
these can be no more accurate than the 
ground tracking system which measures 
them. In most cases, the orbit accuracy 
requirements on the first piece will be 
such that present radar tracking systems 
will be adequate. However, this is 
certainly not true for succeeding pieces 
which must be brought into exactly 
the same orbit and space position at some 
time. 

The critical limiting factor is thus seen 
to be the ground tracking system which 
determines the orbit of the pieces to be 


joined. It appears possible only to get 
the two pieces in the same region and 
with about the same orbits. Therefore 
an instrumentation system for measuring 
relative position and velocity must be 
devised which will effect a successful 
mating of the two pieces. The paper, 
then, presents an approach to the solution 
of the foregoing problems. 


Low-Thrust Transfer Between Cir- 


By E. Levin, Assoc. Mem. ASME, The 
Rand Corporation, Santa Monica, Calif. 
1959 ASME Aviation Conference paper 
(multilithographed; available to Jan. 1, 
1960). 


After a brief discussion of the basic 
equations relating to Jow-thrust tra- 
jectories, a specific formulation of the 
problem is presented. Also, it is shown 
that coplanar transfer between circular 
orbits can be effected by a program of 
constant thrust acceleration and a simple 
steering program utilizing purely cir- 
cumferential thrust followed by purely 
radial thrust. 

A rapidly converging series expansion 
is obtained for the solution to the equa- 
tions of motion, and all the details of 
the motion may be determined from this 
solution to any desired accuracy. 

It is then shown that the orientation 
of the orbit plane may be changed by 
appropriate constant thrust normal to the 
instantaneous plane of motion. The 
execution time for a given change in 
orientation of the orbit plane may be 
estimated from the formulas given. 


Dynamic Problems Associated With 
Satellite Orbit Control. . .59—Av-4 


By B. W. Augenstein, Lockheed Missile 
Systems Division, Palo Alto, Calif. 1959 
ASME Aviation Conference Cin type; 
to be published in Trans. ASME J Engng. 
for Indus.; available to Jan. 1, 1960). 


Many future satellite applications will 
require provision for changing the orbital 
parameters of the satellite once it is in 
an initial orbit. Such changes of orbital 
parameters can range from simple ‘‘orbit 
trimming,’’ to correct initial guidance or 
propulsive inaccuracies, to relatively 
large-scale changes in the orbit for 
maneuvering purposes, 

The magnitudes of impulsive applica- 
tions of force required to perturb the 
orbit by desired amounts is calculated 
for some typical cases, under the assump- 
tion of a central force field. From these 
results, the case of continuously applied 
forces may be derived. 

The treatment is perfectly general and 
permits analysis of the effects of arbitrary 
variations of an arbitrary initial conical 
motion. 
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For a few typical cases, the corre- 
sponding requirements of propellant con- 
sumption of chemical rockets is shown. 


Problems Associated With the Test- 
ing of lon Thrust Chambers...... 


By A. T. Forrester, Rocketdyne, A Division 
of North American Aviation, Inc., Canoga 
Park, Calif. 1959 ASME Aviation Confer- 
ence paper available to 
Jan. 1, 1960). 


Primary requirements of an ion-motor 
test facility are a vacuum system capable 
of handling high material efflux at very 
low pressures and electrical equipment 
capable of supplying high voltages and 
currents. Ion-current measurements must 
be divorced from confusing effects of 
secondary photoelectric and high field 
emission processes. 

Measurements must be made of neutral 
efflux in the exhaust and component 
erosion rates. The effectiveness of devices 
and methods for insuring electrical neu- 
trality of the exhaust should be tested. 
Direct measurement of the trust produced 
by such a device is also desirable for 
correlation with voltage and current 
Measurements. 


Noise Control Measures for Jet 
Transport Operation... .59-—Av-6 
By R. J. Koenig, Mem. ASME, Convair, A 
Division of General Dynamics Corporation, 
San Diego, Calif. 1959 ASME Aviation 
Conference paper (multilithographed ; availa- 
ble to Jan. 1, 1960). 


In operating turbojet-powered air- 
craft, there is concern about noise in 
communities adjacent to airports. Noise 
levels in the airport terminal area and in 
the immediate vicinity of the aircraft 
where maintenance personnel are 
stationed during engine run-up are also 
a matter to be considered. 

With any noise-control problem, the 
acoustic characteristic of the noise 
source, the noise path, and the receiver 
of the noise must be considered. 

In this paper the characteristics and 
control of the noise at the source and the 
path distance the noise must travel to 
the receiver, and the people located in 
the area of interest are discussed. The 
relationship between the areas of concern 
and the noise source are studied first. 
Reduction of the noise at the source 
through use of jet-noise suppressors for 
the Convair 880 and through modifica- 
tion of the basic engine design for the 
Convair 600 is discussed. The effect of 
distance on noise reduction is examined. 
A summary is given of the combined 
effects of source and distance as related 
to noise levels in the areas of concern 
during operational use of turbojet- 
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powered aircraft. Actual ground-noise 
fly-over measurements are not presented, 
since such information will not be availa- 
ble until mid-1959 for the 880 and ap- 
proximately a year later for the 600. 


Noise Suppressors for Avon and 
Conway Engines. .....59—Av-49 


By F. B. Greatrex, Rolls-Royce Ltd., Huck- 
nall, England. 1959 ASME Aviation Con- 
ference paper (multilichographed; available 
to Jan. 1, 1960). 


The art of jet-engine noise suppression 
has reached a stage where noise sup- 
pressors are now in production. This 
paper describes some of the development 
work which has been required in order 
to achieve on the Avon engines in the 
Comet and on the Conway engines in 
the 707-421 a satisfactory degree of noise 
suppression for a reasonable performance 
penalty against a production date. 

In the discussion, effects of nozzle shape, 
uniformly divided nozzles, performance 
penalties, and arrays of circular nozzles 
are noted. Flight test measurements 
yield data from spectrum analysis. 

Noise attenuation, performance penal- 
ties, external drag, and weight of the 
Avon and Conway suppressors are con- 


sidered. 


The Design Characteristics of In- 
flatable Aluminized-Plastic Spheri- 
cal Earth Satellites With Respect to 
Ultraviolet, Visible, Infrared, and 
Radar 


By G. P. Wood and A. F, Carter, Langley 
Research Center, NASA, Langley Field, Va. 
1959 ASME Aviation Conference paper 
— available to Jan. 1, 
1960). 


Among the satellite experiments of 
interest is one involving the use of a 
large, lightweight, inflatable, plastic 
spherical shell. It would be desirable 
for this satellite to be easily visible to 
the naked eye, to be a good reflector of 
radar signals, and to have a long lifetime 
inorbit. The satellite would then havea 
number of uses which need not be dis- 
cussed herein. 

In addition to meeting a maximum 
weight requirement and an approximate 
minimum size requirement, there were 
therefore four requirements involving 
electromagnetic radiation in the spectrum 
from the extreme ultraviolet to radar 
wave lengths, inclusive, that were 
desired to be met. These were: 


1 That the satellite reflect sufficient 
visible radiation from the sun to be 
readily discernible by the naked eye when 
at an altitude of the order of 1000 miles. 

2 That the satellite reflect radar waves 
as well as practicable. 

3 That the plastic which formed the 


shell of the satellite be protected from 
deterioration by long-term exposure to 
the sun's ultraviolet radiation. 

4 That the satellite assume, by virtue 
of its reflectivity to solar radiation and its 
emissivity in the infrared, an equilibrium 
temperature in sunlight that was not 
too high and in the earth's shadow that 
was not too low. 


The purpose of this paper is to describe 
the methods used and the results obtained 
in so designing the vehicle that it would, 
as far as was practicable, meet the four 
requirements involving radiation. 


Economics of Satellite Supply Ve- 


By Robert Cornog, Thompson Ramo-Woold- 
ridge, Inc., Los Angeles, Calif. 1959 ASME 
Aviation Conference paper (multilitho- 
graphed; available to Jan. 1, 1960). 


A manned satellite having a gross mass 
of 100,000 Ib has been postulated. In 
this paper the economics of the vehicle 
necessary to supply the satellite station is 
discussed. 

Attention is concentrated on methods 
of reducing the direct flying costs of a 
shuttle-vehicle supply system. 

It is believed that, once development 
costs have been amortized, the direct 
flying costs will be the major component 
of the total cost of operating a supply 
system for satellite stations. Conse- 
quently, any method or approach which 
will materially reduce the direct operat- 
ing cost of the supply system will also 
materially reduce the total costs of 
carrying material back and forth between 
a satellite space station and the earth 
surface. 

A number of factors must be considered 
in computing the direct flying cost of 
operating such a supply service. These 
factors have been divided into two sets. 

One set of factors concerns the per- 
formance requirements which must be 
met by the supply service—items such 
as the size of payload and the frequency 
of service. 

After these performance requirements 
have been specified, a second set of factors 
must be considered by a hypothetical 
contractor who is bidding to perform 
the required supply service. To be 
successful, the contractor must be able 
to compute the costs of providing the 
required service in the cheapest possible 
manner. 

The problems and questions raised in 
both of these categories are much too 
broad to be covered comprehensively 
in a single paper. However, in order 
to help provide a plausible basis for the 
performance needs and the range of design 
constants covered in this paper, these 
input factors are discussed briefly. 
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Cesium-lon Rocket Research Stud- 
59—Av-32 


By R. N. Edwards and Guntis Kuskevics, 
General Electric Company, Evendale, Ohio. 
1959 ASME Aviation Conference paper 
=m available to Jan. 1, 
1960). 


Electrical propulsions systems will play 
an essential role in the development 
of space technology. They are reaction 
engines in which a source of electrical 
energy is used to impart kinetic energy 
to a suitable propellant. They will 
provide small thrust levels as compared to 
the mass of the vehicle, so they must be 
used with vehicles which have been 
boosted into a stable orbit by chemical 
or nuclear means. They may provide 
continuous thrust over very long periods 
so that the total impulse is very large 
in comparison with chemical systems 
of comparable weight. 

A cesium-ion rocket is described which 
features a perfusing ion emitter and em- 
ploys the accelerate-decelerate principle 
in a cylindrical geometry. The con- 
ceptual design of ion rocket is shown in 
cross section in the accompanying il- 
lustration. 

Cesium vapor passes through a surface- 
ionizing emitter from the duct. Ionsare 
accelerated through the slot in the ac- 
celerating electrode and then decelerated 
to the exit grid. They are mixed with 
electrons from the incandescent exit 
grid to form a neutral plasma which 
passes out of the rocket, providing pro- 
pulsive thrust. 

Efficiency studies of ion acceleration 
for design optimization are outlined, 
and curves which provide a valuable tool 
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in the determination of the operating 
point for an efficient ion drive are pre- 
sented. 

Several barrier problems must be solved 
to prove engineering feasibility of the 
ion rocket. Feasibility of a propulsion 
unit requires that propellant be acceler- 
ated efficiently under control of the elec- 
trical system. The particular problems 
which might prevent achievement of this 
end include: ion generation, ion ex- 
traction, electrical breakdown, ion inter- 
ception, sputtering erosion, and space 
charge neutralization. Supporting re- 
search in these areas is described. 


Positive-Displacement Hot Gas Mo- 
tors for Auxiliary Power Units... . 

By W. Patterson, Vickers, Inc., Detroit, 

Mich. 1959 ASME Aviation Conference 

paper (multilithographed; available to Jan. 

1, 1960). 

The hot gas motor auxiliary power unit 
(APU) is a compact, self-contained sec- 
ondary power supply for aircraft and mis- 
sile applications. Capable of providing 
1 to 50 hp for limited periods, this unit 
consists essentially of an clectrically 
ignited hot gas generator and a modified 
axial-piston hydraulic motor. To pro- 
vide hydraulic power output, a positive- 
displacement pump can be integrated 
with the motor package. A regulator 
valve can be incorporated to maintain 
constant gas pressure, thereby providing 
constant hydraulic pressure. 

The principal aircraft application of the 
hot gas APU is the starting of gas-turbine 
engines. Although the hot gas motor 
can be mounted directly to the engine 
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Cross section, above, of conceptual 
cesium-ion rocket designed for low 
current density (59—Av-32) 


Cesium-ion rocket accelerator, /eft, in 
test cham with x-ray shielding re- 
moved (59—Av-32) 


starter pad, it is usually desirable to 
employ hydraulic transmission of the 
APU output. This would utilize an 
integral pump, driven by the hor gas 
motor, and a motor/pump unit attached 
to the engine starter pad. The motor/ 
pump would be driven hydraulically 
by the APU to start the turbine engine. 
The engine would then drive the motor/ 
pump mechanically, furnishing hydraulic 
pressure to the utility system. In multi- 
engine aircraft, only one engine is nor- 
mally started by the APU; power from 
the first engine started is used to start 
the remaining engines. For repetitive 
APU starts, several gas generators can 
be provided, to be ignited individually as 
required. In addition to providing start- 
ing power, the hot gas APU can be used 
to drive an emergency generator. 

As a missile component, the hot gas 
APU will furnish hydraulic power for 
flight controls and generator drives. 
An electric generator, together with a 
hydraulic drive motor, can be integrated 
with the APU package. In this case, 
a constant-speed motor can be used as a 
generator drive to provide voltage and 
frequency regulation. 

For applications requiring short-dura- 
tion peak demands, a hydraulic accumu- 
lator can be included in the APU package 
to supply the power peaks, while ena- 
bling a reduction in component sizes 
and propellant weight. 

Inherent low speed and off-design- 
point efficiency are considered as ad- 
vantages over turbine drives. Work is 
reviewed to substantiate feasibility and 
define operating range in terms of horse- 
power and running time. 
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A Field Study of Gas-Engine Lubri- 
59—OGP-9 
By C. M. Floyd, Humble Oil and Refinin 
Company, Baytown, Texas. 1959 ASM 
Oil and Gas Power Conference paper (multi- 
lithographed; available to Feb. 1, 1960). 


Intensive field tests have been carried 
out in order to develop the most suita- 
ble gas-engine oils for all types of en- 
gines and to determine the best methods 
of lubricant utilization for each type of 
gas-engine installation. 

In the initial phases of the work, con- 
siderable testing was carried out in order 
to get a broad background of the gas- 
engine lubrication problems. These 
problems are discussed briefly. 

The adequate testing of gas-engine 
lubricants, of necessity, requires a long 
and careful study of a large number of 
engines operating under known field con- 
ditions. Therefore, in all field test work 
a minimum of 8000 hr (one year) per 
engine is required and multiple installa- 
tions are required to permit allowances 
for individual] engine differences. 

It soon became apparent that the re- 
quirements for the 2-cycle engines were 
not necessarily the same as those for the 
4-cycle engines so that it was desirable to 
treat the two types of engines separately 
in the study. It was also soon apparent 
that different models of the various 
engine makes had somewhat different 
requirements for the oils. This, in turn, 
required the testing of different makes, 
models, and types of engines. 

One of the primary purposes of the 
test work was to develop an all-purpose 
line of gas-engine lubricants. This re- 
quired that the various oils and additives 
combinations be tested in a large number 
of engines. Since the author's company 
has some 150,000 gas-engine horsepower 
representing some 300 machines of over 
21 makes and models available for study 
in the Gulf Coast area, a wide choice of 
engines was available. Also, some data 
were available from engines not on formal 
tests which, in turn, helped to define 
some of the problems. Further informa- 
tion on gas-engine problems was re- 
ceived from the various engine builders, 
from discussions with lubrication en- 
gincers, and from customer engines. 


Development and Application of a 
Small, Four-Cycle, Turbocharged 
Gas-Compressor Engine.......... 
By W. M. Kauffmann, Assoc. Mem. ASME, 
and D. E. Schultz, Worthington Corpora- 
tion, Buffalo, N. Y. 1959 ASME Oil and 
Gas Power Conference paper (multilitho- 
graphed; available to Feb. 4. 1960). 
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During 1953, a comprehensive survey 
resulted in authorization to proceed with 
the design of a four-cycle gas engine, 
utilizing turbocharging and air after- 
cooling. Specifications were for a nomi- 
nal rating of 95 bhp per cylinder at 134 
bmep with 11'/.-in. bore, 12-in. stroke, 
and piston speed of 900 fpm for engine 
and compressor at 450 rpm. Overhead- 
valve construction with pushrod actua- 
tion of the valve gear, enbloc frame 
with individual integrally cast liner and 
jackets, and four bolt head fastening 
were incorporated. 

The prototype experimental unit was 
equipped with an adjustable camshaft 
which permitted altering the relative 
timing of inlet and exhaust cams, as well 
as means for removing cams without 
disturbing the shaft. 

The program for evaluating the turbo- 
charging application covered a broad 
scope of investigation, among these 
were effect of valve overlap, turbine- 
nozzle ring area, blower-diffuser con- 
figuration, spark timing, air aftercooling, 
and the related changes and modifications 
to the basic design. Concurrent with 
these studies, the development of a gas- 
air-ratio control system, which would 
fulfill requirements of the variable load 
and speed range was expedited. 

A complete appraisal of turbocharging 
theory was initiated and results evalu- 
ated in the engine by temperature 
probes and M.I.T. diagrams simultane- 
ously recording cylinder, exhaust, and 
inlet-air manifold pressure variations. 

The theory, design, research, and ap- 
plication described in this paper outline 
some problems in the development of a 
small four-cycle, turbocharged, spark- 
ignition gas engine That this has pro- 
vided a unit of high thermal efficiency, is 
evidenced by performance data. Further 
work will undoubtedly extend the scope 
and acceptance of this new type of engine. 
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By R. L. Churchwell and F, J. Kokas, 
Tennessee Gas Transmission Company, 
Houston, Texas. 1959 ASME Oil and Gas 
Power Conference paper (multilithographed ; 
available to Feb. 1, 1960). 


Management's concern over the wide 
variation in oil consumption on similar 
engines in similar locations, resulted in 
the initiation of a study by the Research 
Department of Tennessee Gas Trans- 
mission Company. Field attack was not 
considered feasible until the component 
parts of the lubricating system had been 
tested. Consequently, lubricator reser- 
voirs complete with pumps were trans- 
ferred from field service to the laboratory 
for testing in order that field equipment 
and conditions could be more nearly 
simulated. 

Lubricator pumps were mounted in 
standard reservoirs with a common drive 
shaft, which was train driven with a 
constant-speed motor through a gear- 
reduction box. Thus all pumps of the 
test apparatus were known to be operat- 
ing at the same known rpm. 

After all lubricators under test had been 
set to the same apparent delivery rate, 
the driving motor was then started and 
the output of each pump was collected in 
a weighed glass bottle. A substantial 
amount of oil sample was collected, and 
the bottles were again weighed. The 
gravity of the oil was determined at the 
operating temperature, and calculations 
were made to convert from the weight 
delivered to quarts per day. 

Laboratory tests revealed that the 
‘drop counting"’ and ‘‘turns’’ methods of 
adjusting force-feed lubricators are in- 
accurate, and that the vacuum-type 
pumps present operating difficulties. 
Many of the lubrication problems of gas 
engines may be attributed to this in- 
consistency of lubrication rates. 


Basic cross-sectional design of small, four-cycle, turbocharged gas-compressor 


engine (59—OGP-1) 
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Exploded view model of 105L4 (10.5-in.) standard line com- 
pressor with volume control (59—OGP-3) 


Also investigated were the effects of 
high oil temperature, pressure delivered 
against, and O-ring correction of slippage. 
A stroke-measuring method has been de- 
vised which permits a more accurate 
control, and which helps to develop 
lubrication consciousness. The field 
modification program far exceeded ex- 
pectations in substantial lubrication and 
maintenance economics. 


Advantages of Tailor-Made Con- 


By R. F. Smail, Dravo Corporation, Pitts- 
burgh, Pa. 1959 ASME Oil and Gas Power 
Conference paper (multilitchographed ; availa- 
ble to Feb. 1, 1960). 


One of the first and most important 
ingredients of any construction contract, 
regardless of form or type, is confidence 
of the customer in the contractor. No 
one can do his best work unless he feels 
that he has the complete understanding 
of those with whom he is working. 

A successful construction project is a 
partnership of contractor and customer, 
each co-ordinating his efforts with the 
other in the prosecution of the work. 
This does not mean that cach party 
should be free to do what he pleases. 
The contractor should encourage the 
right of the customer to inspect the work, 
seeing that it fulfills the specifications. 
However, the contractor is entitled also 
to fair treatment from the customer. 
In most phases of life we are able to form 
or shape plans to meet the exact require- 
ments of unusual situations. This holds 
true for the preparation of construction 
contracts as well. 

This paper outlines some of the special 
circumstances that are involved in the 
many types of construction projects, 
and the different types of contracts that 
may be tailored to fit each situation. 
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Production Design of a Modern, 
Axial-Flow Positive-Displacement 
Rotary Compressor... .59-——-OGP-3 
By W. C. Fischer, Mem. ASME, Fairbanks, 
Morse and Company, Beloit, Wis. 1959 
ASME Oil and Gas Power Conference paper 


(multilithographed; available to Feb. 1, 
1960). 


In the continuous effort to improve the 
efficiency of its 2-cycle diesel engines, the 
author's company has investigated nu- 
merous scavenging-air blowers and com- 
pressors. The efficiency of this engine 
component obviously affects engine fuel 
consumption considerably. 

As part of a search for more efficient 
scavenging means, the axial-flow posi- 
tive-displacement compressor was in- 
vestigated. It showed such promising 
characteristics and design features that it 
was decided to undertake the develop- 
ment of a complete compressor line. It 
will no doubt be applied to diesel en- 
gines as dictated by requirements, and 
where it can be incorporated in new 
design or redesign of engines. It may, 
later on, find application as a turbo- 
charger. 

The results of extensive research and 
development work on this compressor 
are reviewed. The paper also shows how 
a practical system for design calculations 
was developed. There follows a dis- 
cussion of the various design considera- 
tions applied to the layout of a consistent 
line of compressors recently placed in 
commercial production. A summary of 
field applications is included. 


Mechanical Isolation of Torsional 


By G. A. Dorton, The Cooper-Bessemer 
Corporation, Mount Vernon, Ohio. 1959 
ASME Oil and Gas Power Conference paper 
(multilithographed; available to Feb. 1, 
1960). 


The elimination and/or minimizing of 
the effects of torsional vibrations has 
long been a difficult problem in multi- 
cylinder, relatively high-speed engines. 

This problem and its solution are es- 
pecially acute when an engine-driven 
shaft, subject to torsional vibrations, is 
used to drive a member having a high 
inertia or with a flexible-shaft system 
where the natural frequency of the driven 
masses falls within the operating speed 
range of the engine. 

In these cases the required protection 
for the driven machinery is generally 
furnished by some torsionally flexible 
media, usually in the form of a coupling. 
Fluid couplings of the slip type ofter the 
ultimate in vibration isolation but they 
are limited in their use because of their 
size and cost. Thus in the majority 
of cases the vibration analyst has curned 
to the use of resilient couplings to help 
him out of torsional-vibration problems. 

Conventional resilient couplings are 
constructed using metallic or rubber 
springs. These devices are character- 
ized by the disadvantage that the elastic 
materials used are subjected to fatigue 
and hence carly failure. The centrifugal 
coupling described in this paper elimi- 
nates the need for clastic material and 
substitutes the effect of centrifugal force 
as its flexible medium. 

The coupling consists of a driving 
flange attached to a shaft or engaged by 
some means of transmitting torque; a 
driven flange which may be attached to a 
shaft; and a plurality of rigid links 
which are assembled in pairs in a manner 
that enables pivoting at the link junction. 
The jointed pairs of links are connected 
to the driver and driven members in a 
manner that will allow free pivoting 
when the drive flanges move relative to 
each other. The only operating re- 
quirement is that the driving link leads 
the driven link, thus the load is trans- 
mitted in the links. 


Evaluation of Corrosion in Diesel 
Cylinders... 


By J. M. A. Van der Horst, Mem, ASME, 
Van der Horst Corporation of America, 
Olean, N. Y.; and W. Schuleze, Lemet 
Chromium, N. V., Kortenhoef, Netherlands. 
1959 ASME Oil and Gas Power Conference 

(multilithographed; available to 
Feb 1, 1960). 


It is often important to be able to 
distinguish whether cylinder wear is 
caused by corrosion or by abrasion, es- 
pecially if one wishes to test wear- 
reducing agents. None of the existing 
methods of wear measurement or eval- 
uation makes an adequate distinction 
between corrosion and abrasion. 

A procedure has therefore been devel- 
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struction Contracts... ..59-—-OGP-6 
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oped which offers a rapid evaluation of 
the effects of corrosion only, excluding 
virtually any influence of abrasion. 
This procedure also demonstrates which 
area of the cylinder bore is particularly 
exposed to corrosion. 

Data gathered from three engine tests, 
concerning the mechanism of cylinder- 
wall corrosion and the variables in- 
volved, are reviewed and submitted to 
statistical analysis. 

Corrosion characteristics of fuel-lu- 
bricant-temperature combinations can be 
evaluated by 40-hr test runs. 

Engines used for this purpose may need 
some running time to stabilize them- 
selves, after having been idle or operated 
under an entirely different regime. 

Mere emulsification of a straight-run 
lubricating oil with water 2:1 and 2 per 
cent G 2855 may offer some advantages 
in heavy fuel operation. 

The special marine lubricants (HD) 
tested, such as are marketed by the major 
oil companies for use with heavy fuel, 
some high additive mixtures compounded 
for this test, including higher levels of 
the emulsifiers G 2855 and Fixanol C 
without water, as well as an emulsion 
containing ammonia gave very high 
corrosion protection. 


such small-capacity turbines but these 
are usually the large size, ordinary 
mechanical drive turbines nozzled for 
very small flows. These turbines are 
inefficient (4) because of the low arc of 
admission and, (6) the wheel speed is not 
at the optimum value to extract the 
energy in the steam efficiently. 

Design, development, and test results 
of a small high-speed geared steam turbine 
suitable for driving fans or generators 
are described in this paper. 


walls and heads, reduction of condensa- 
tion in the combustion chamber and 
crankcase, and the possibility of using 
cheaper fuels. The ebullient cooling 
system has many of the characteristics of 
a low-pressure watertube boiler. A 
steam separator is required that sepa- 
rates the steam from the boiling water. 
The system operates at about 15 psig, and 
the steam is normally sent to a condenser 
and returned to the system. 

One method of condensing the steam 
is considered in this paper. The low- 
pressure steam is expanded through the 
turbine to atmospheric pressure, and 
condensed by the cooling air supplied by 
the turbine-driven fan. To obtain the 
maximum utilization of the available 
energy in the steam it is desirable that 
the turbine have the highest possible 
efficiency. 

This utilization of waste-heat energy 
for jacket cooling has become fairly 
common over the past decade, particu- 
larly with small engines in sewage 
plants and in the petroleum industry. 
The jacket heat rejection on these en- 
gines was normally ample for the heat 
requirement of the fan turbine. 

With the development of the super- 
charged diesel engine, and especially the 


Development of a High-Compres- 

sion-Ratio Gas Engine........... 
By R. D. Henderson and J. C. Hallinan, 
Assoc. Mem. ASME, Caterpillar Tractor 
Company, Peoria, Ill. 1959 ASME Oil and 
Gas Power Conference paper (multilitho- 
graphed; available to Feb. 1, 1960). 


Availability of improved ignition 
systems and the expanding use of natural 
gas as an engine fuel make the high- 
compression, spark-ignition engine an 
economically attractive power plant for 
many areas of the world. Laboratory 
development and field tests have been 
reviewed. 

The objective of producing a gas 
engine to equal or exceed the output of 
the naturally aspirated diesel engine has 


been attained. Six, eight, and twelve- 
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and carburetor systems purchased from 
our suppliers are providing excellent 
service. We have outlined some pos- 
sible furure steps which can be taken to 
provide the customer more power and 
economy without altering the basic en- 
gine design. 


Installation, Operation, and Main- 
tenance of Turbocharged Gas- 
Engine Compressors. .59-—-OGP-10 


Engine-Waste Heat Utilization in a 
High-Speed, Geared Steam Turbine 
TITT 59—OGP-7 
By J. C. Georgian, Mem. ASME, Washing- 
ton University, St. Louis, Mo. 1959 AS 
Oil and Gas Power Conference paper (multi- 
lithographed; available to Feb. 1, 1960). 


Diesel-engine cooling by means of 
boiling heat-transfer or ebullient cooling 
has received considerable attention with- 
in the past few years because of its nu- 
merous advantages. These advantages in- 
clude more uniform heating of cylinder 
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By W. H. Payne, Mem. ASME, and G. H. 
Bollman, Clark Brothers Company, A Divi- 
sion of Dresser ations, Inc., Olean, 
N. Y. 1959 ASME Oil and Gas Power 
Conference paper (multilithographed ; availa- 


supercharged gas engine for pipeline ble to Feb ‘1, 1960) 


work, engines have become so efficient 
that the heat available for generating 
steam has been considerably reduced. 
Therefore in order to obtain enough 
power to condense the steam and supply 
cooling air for lube oil, gas, and so on, it 
becomes necessary for the turbine to have 
higher efficiency. 

At the present time there is not availa- 
ble a mechanical drive turbine of high 
efficiency in the very small ranges of say 
a few to 50 hp. It is possible to purchase 


Horsepower output of a naturally as- 
pirated or mechanically scavenged engine 
is limited by the amount of air that can 
be drawn into its power cylinders at or 
against atmospheric pressure. As higher 
and higher power ratings are required, 
greater numbers of engines or larger sized 
engines had to be considered. Simul- 
taneously manufacturing and plant-con- 
struction costs increased rapidly. 
Turbocharging or supercharging air 
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into the power cyclinders with a blower 
and against the back pressure of the ex- 
haust gas turbine appears to be an area of 
economy. 

The turbocharged engine does not have 
any limitation on the volume of air. 
A turbocharger that is not hampered by 
a constant-speed mechanical blower pro- 
duces a flexible supply of combustion air, 
a supply in proportion to the energy in 
the exhaust gas. 

Exhaust energy is proportional to 
engine load, therefore the combustion air 
supply is also proportional to. engine 
load. This means that at reduced en- 
gine output, the combustion air supply is 


also low but increases to a maximum at 
maximum load. The designer is no longer 
tied to the requirement of best economy 
fuel/air mixture at rated power since 
the fuel/air mixture remains near best 
economy over a wide range of loads and 
the operator can always be assured of an 
instantly available supply of combus- 
tion air when he needs it. 

In addition to supplying maximum 
combustion air for maximum load, the 
turbocharger also supplies near optimum 
combustion air for a wide range of other 
conditions. Operators of mechanically 
scavenged engines have had to resort to 
complicated unloading practices in order 


to control compressor capacity because of 
relative inflexibility of the air supply of 
the engine. The turbocharged-engine 
operator, of course, needs only unload to 
prevent excessive torque. Capacity con- 
trol can be largely handled by varying 
the engine speed to produce the desired 
capacity with practically no sacrifice in 
fuel economy. 

Operating economies of the turbo- 
charged gas-engine compressor are men- 
tioned. The tremendous increase in 
demand for this type equipment is ex- 
plained. Possibilities for automation 
are noted as are maintenance and cleaning 
methods. 
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An Operating Report of the Moni- 
tored Sterlington Station......... 
5S9—APwr-2 

By Donald Aswell, Louisiana Power and 
Light Company, New Orleans, La.; and 
George Parmakian, Mem. ASME, Riley 
Stoker Corporation, Worcester, Mass. 1959 
American Power Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


In June, 1958, the Louisiana Power & 
Light Company placed into operation a 
210-megawatt unit at its Sterlington 
Steam Electric Station, representing an 
advanced step toward the ultimate auto- 
mated power plant. Working closely 
with their design engineers, Ebasco 
Services Inc., of New York, N. Y., the 
power company has installed considera- 
ble equipment that will undergo oper- 
ating tests for reliability to determine 
whether it will be used in future plants 
that will be automatically operated in all 


At the Sterlington plant, equipment 
has been installed that should be capable 
of meeting part of the requirements of 


power-plant automation. This is the 
general-purpose solid-state computer 
with a solid-state analog-to-digital con- 
verter. As installed, the computer is 
doing only a portion of the functions 
that ultimately will be required for auto- 
mation, but it should provide operating 
experience and confidence in part of the 
hardware that will be used. 

The equipment scans 200 temperatures 
for abnormal conditions at a rate of 5 
points per sec and logs 100 other plant 
variables periodically, or on demand, for 
plant results or accounting purposes. 
Any scanned point will be printed in 
digital form and identified, if above or 
below a set value. The logged items are 
the usual points the operator records. 
All conventional multipoint recorders, 
temperature scanners, historical record- 
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ers, and log sheets are replaced by this 
equipment. 

During the scanning cycle each of the 
200 temperatures is checked once every 2 
min. Should an off-normal temperature 
be detected, the value, time, and point 
identification number will be printed on a 
high-speed printer and an audible an- 
nunciator will sound an alarm and flash 
a light identifying the equipment in 
trouble. It is then up to the operator to 
make a decision for corrective action. 
Each succeeding scan cycle will continue 
to print the point values as long as it 
remains off normal. This gives the op- 
erator information for applying cor- 
rective action or shutting down the 
equipment in trouble. 

Thesautomatic data-collection (ADC) 
system has notified the operator on 
several occasions when there were off- 
normal temperatures in the plant, among 
them: 


1 High temperatures on the boiler- 
feed-pump motor bearings due to plug- 
ging of the oil cooler. 

2 High superheater-tube metal tem- 
perature caused by adjustments made on 
the burner air directional vanes. 

3 High seal-water temperature on 
instrument air compressor and vacuum 
pump that developed when cooling water 
was shut off. 


By E. H. Miller, Mem. ASME, and B. M. 
Cain, Mem. ASME, General Electric Com- 
y, Schenectady, N. Y. 1959 American 
ower Conference paper (multilithographed ; 
available to Jan. 1, 1960). 


Considering the over-all aspects of 
power generation, ten years is a long 
time in the fast-growing electric utility 
industry. It is not possible to predict, 


that far in advance, specific pioneering 
steam turbine-generator designs or steam 
conditions. In reviewing past advances 
in steam conditions and in power plant 
equipment, we can see that a number of 
years of proved satisfactory service in 
pioncering stations generally is required 
before major advances are widely ac- 
cepted by the rest of the industry. 

Therefore a large portion of the tur- 
bine-generator progress of the 1960's 
will be simplifications, improvements, 
and extensions of present designs as the 
power generation industry consolidates 
the gains now being proved out in pio- 
neering power plants. Within this 
framework, tandem-compound, steam 
turbine-generators will be extended to 
400,000 kw, and perhaps to 500,000 kw 
during this period. Cross-compound 
units may approach 1,000,000 kw. 

Even now, 3500-psi initial pressure can 
be applied to almost all our large steam 
turbine-designs, but will continue to be 
most favorable at the larger ratings. 
Conductor-cooled generators with liquid- 
cooled stators and gap-pickup hydro- 
gen-cooled rotors, already familiar to 
the utility industry, are expected to be- 
come the standard design as the average 
unit rating increases. 


Ultrasonic Testing of Large Steam 


By L. E. Smith, Tennessee Valley Authority, 
Chattanooga, Tenn. 1959 American Power 
Conference paper (multilithographed ; availa- 
ble to Jan. 1, 1960). 


The ultrasonic method of internal- 
flaw detection utilizes a principle similar 
to that of radar. If a pulse of energy is 
sent into a transmission medium, it will 
be propagated without reflection until a 
change in the transmission medium is 
reached; then a portion of the energy 
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is reflected. If the velocity of the energy 
pulse is known, the distance to the re- 
flection can be determined in terms of the 
time required for the pulse to travel to 
and from the reflector. The frequency 
of each individual wave of the initial 
pulse of energy may cover a very wide 
band and still produce a reflection, or 
what is commonly known as an echo. 
Principles of the general methods used 
in ultrasonic testing, together with the 


advantages and limitations of available 
equipment for field testing by an electric 
utility, are presented in this paper. 

Some specific applications that have 
had practical field use, such as in the 
testing of generator parts, consisting of 
building bolts and retainer end rings, are 
also shown. 

Ultrasonic testing of thrust bearings is 
described and testing of auxiliary equip- 
ment is mentioned. 


Availability List of Unpublished ASME Papers 


A number of papers and reports, not 
preprinted or published, were presented 
at ASME Meetings. Manuscript copies 
of these parers are on file for reference 
purposes in the Engineering Societies 
Library, 29 West 39th Street, New York 
18, N. Y. Photostatic copies of these 
unpublished papers may be secured from 
the Library at the rate of 50°cents per 
page. Microfilm copies are available at 
a cost of $2 for 40 pages or fraction 
thereof. 

The following papers recently have 
been placed on file in the Engineering 
Societies Library: 


1958 ASME-AIME Joint Solid 
Fuels Conference 
Drying of Fine Coal, by C. W. Gordon 


1958 ASME Petroleum Mechanical 
Engineering Conference 

Welding Neck Tapered Face Flanges for Use 
With Cast Iron Flanged Components, by H. H. 
George and EB. C. Rodabaugh 


1958 ASME Annual Meeting 


Scale Model Tests for Evaluating Outer Con- 
tainment Structures, by W. E. Baker 

Design Requirements for a Stamping Press 
for Producing Quality Parts Safely, by W. D. 
Berry 

New Developments in Reinforcements, by 
W. E. Dirkes 

Some High-Speed Tensile Properties for 
Thermoplastics, by R. E. Ely 

Selective Surfaces and Solar Atsorbers, by 
E. A. Farber 

Use of Radioactive Tracers for Evaluation of 
Wear in Locomotive Diesel Engines, by P. V. 
Garin and P. L. Pinotti 

Influence of Size on the Rate of Gravity Flow 
of Spherical Particles, by R. M. LaForge and 
S. T. Hatcher 

Equipment Available for Flame Failure Pro- 
tection of Large Oil-Gas-Coal Fired Boilers, 
by G. E. Lind 

The Effect of Ultrasonic Energy Upon Evap- 
oration of Fuel Drops, by W. Mirsky and J. A. 
Bolt 

Design Considerations in a Reinforced Plas- 
tic Spherical Pressure Vessel, by H. R. Nara 
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How Design Carry-Over and Basic Technical 
Evaluation Designed the DC-8 Air Condition- 
ing, Pressurization, and Ice Protection Systems, 
by W. W. Reaser 

Prediction of Load and Creep-Deflection in 
Beams and Eccentrically-Loaded Members, by 
G. M. Sidebottom and S. Dharmarajan 


1959 ASME Aviation Conference 
Paper 

Development and Testing of U. S. Army 
Earth Satellites, by J. A. Chambers 

Orbital Simulations, by A. Fine 

High Altitude Testing of Propulsion Sys- 
tems, by B. H. Goethert and D. Taylor 

Aircraft Air Conditioning Development Us- 
ing A Thermal Mockup, by P. F. Halfpenny 
and P. S. Starrett 

The Handling and Transportation of Nu- 
clear Fuels, by D. L. Hillis 

Power Requirements and Electrical Systems 
for Space Vehicles, by N. S. Pixley and R. S. 
Miller 

Role of Ground Support in Manned Space 
Systems, by B. F. Werner 

The Development of an Electric-Are Gun 
and Model Telemetry for Use in a Hyperveloc- 
ity Range, by A. J. Zazzi 


1959 ASME Textile Engineering 
Conference 

Trends in Finishing Plant Ventilation, by 
H. W. Frederick 


1959 ASME Instruments and Regu- 
lators Conference 

Novel Controls Using a Dead-Time Analog, 
by O. J. M. Smith 


1959 Joint ASME-AIEE Railroad 
Conference 

Corrosion Effects on Railway Equipment, 
by E. A. Foster 

Machinery for Mechanized Railway Main- 
tenance, by G. M. Magee 


1959 ASME Oil and Gas Power 
Conference 


Nondestructive Tests and Inspections in 


Pipeline Operations, by C. F. Dye 


Gas Turbine Power 


Presentation of a Blade-Design 
Method for Axial-Flow Turbines, 
Including Design and Test Results 


of a Typical Axial-Flow Stage..... 
59—GTP-4 


By F. Baumgartner and R. Amsler, Assoc. 
Mem. ASME, Bocing Airplane Company, 
Seattle, Wash. 1959 AS Gas Turbine 
Power Conference paper (in type; to be 
ublished in Trans. ASME—J. Engng. for 
‘ower; available to Jan. 1, 1960). 


A method is presented to determine 
the shape of stationary nozzle blades and 
rotor blades for an axial-flow-type 
turbine in a generally consistent man- 
ner based on the concept of aerody- 
namic blade loading. The mean blade 
load is a typical design parameter 
which predominantly determines the 
blade curvature. It depends in particular 
on the rate of charge of momentum across 
the blade row. By applying the design 
method, airfoil shapes are obtained 
which satisfy the momentum require- 
ments regardless of what blade-load 
distribution is assumed as long as the 
mean blade load remains constant. A 
specific application of the design method 
is described and test data are presented 
which show that good agreement be- 
tween design goal and test results was 
achieved. 


The Transient Response of Gas- 
Turbine-Plant Heat Exchangers— 
Regenerators, Intercoolers, Pre- 
coolers, and Ducting... .59-——-GTP-5 


By A. L. London, Mem. ASME, and J. W. 
Mitchell, Stanford University, Stanford, 
Calif.; and F. R. Biancardi, United Air- 
craft Corporation, East Hartford, Conn. 
1959 AS) Gas Turbine Power Conference 


aper (in type; to be published in Trans. 
AeME~J. ngng. for Power; available to 
Jan. 1, 1960). 


This paper is the second report on a 
program dealing with the transient 
response of heat exchangers. For the 
report on the first part of the program, 
see Trans. ASME, vol. 80, 1958, p. 1169. 

There are few solutions in the literature 
for the transient response of heat ex- 
changes applicable to gas-turbine plants. 
It is the purpose of this report to sum- 
marize these in graphical form and 
supplement them with additional results 
obtained analytically and by an electro- 
mechanical analog. These results are 
reported graphically, employing a suita- 
ble set of nondimensional parameters, 
in a form immediately useful to the 
designer for, at least, preliminary esti- 
mating purposes. The lag in the tem- 
perature response of a fluid as a result of 
duct-wall capacity is also of interest; 
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ASME 
TRANSACTIONS 


The May, 1959, issues of the Transactions of the ASME—Journal of Heat Transfer and Journal 
of Engineering for Industry (available at $1.50 per copy to ASME Members; $3 to nonmembers) 
—contain the following: 


ournal of 
HEAT TRANSFER 


Vol. 81 + Series C + No. 2 


Heat and Mass Transfer From a Rotating Disk, by F. Kreith, J. H. Taylor, and J. P. Chong. 


Numerical and Machine Solutions of Transient Heat-Conduction Problems Involving Melting or 
Freezing, Part |, by W. D. Murray and Fred Landis. (58—HT-16) 

A Theory of Rotating Condensation, by E. M. Sparrow and J. L. Gregg. (58—A-70) 

Laminar Heat Transfer in Rectangular Channels, by L. S. Han. (58—A-124) 

Heat Transfer to Water in Thin Rectangular Channels, by S. Levy, R. A. Fuller, and R. O. Niemi. 
(58—A-127) 

Combined Geometric and Network Analog Computer for Transient Heat Flow, by Victor Paschkis. 
(58—A-69) 

Heat Transfer From an Annul 
A-116) 

A Variational Method for Fully Developed Laminar Heat Transfer in Ducts, by E. M. Sparrow 
and R. Siegel. (58—A-92) 

The Effect of Surface Roughness on the Convection Heat-Transfer Coefficient for Fully Developed 
Turbulent Flow in Ducts With Uniform Heat Flux, by R.T. Lancet. (58—A-122) 


Fin of Constant Thickness, by H. H. Keller and E. V. Somers. (58— 


Journal of 
ENGINEERING FOR INDUSTRY 


Volume 81 « Series B » Number 2 


boos em of Thick-Walled Cylinders, by B. Crossland, S. M. Jorgensen, and J. A. Bones. (58— 

et-2 

Steady-State Creep Analysis of the Weight Loadings of Furnace Tubes on Multiple Supports, by 

J. L. Jacobwitz and C. K. Mader. (58—Pet-14) 

How to Replace Gears by Mechanisms (Linkages), by Kurt Hain and Gerhard Marx. (58—SA-33) 

ba a Sy Lead Additive on the Machinability of Alloy Steels, by Norman Ziatin and J. V. Gould. 
8—SA-53 

Controlled Contact Cutting Tools, by B. T. Chao and K. J. Trigger. (58—SA-42) 

cs “wae A of ’ Effects of Tool Flank Wear on Tool Chip Interface Temperature, by D. R. Olberts. 

58—SA-41 

Synthesis of Path-Generating Mechanisms by Means of a Programmed Digital Computer, by 

Ferdinand Freudenstein and G. N. Sandor. (58—A-85) 

Synthesis of the Four-Bar Linkage to Match Prescribed Velocity Ratios, by Philip Barkan and E. J. 

Tuohy. (58—A-115) 

High-Range Plasticity of Metals Beyond Normal Work-Hardening, by E. V. Crane and W. S. 

Wagner. (58—A-132) 

Self-Excited Vibrations in Metal Cutting, by N. H. Cook. (58—A-189) 


consequently, this ‘‘single-fluid’’ heat to gas-turbine-plant exchangers. Two 


exchanger is treated along with the 
“‘two-fluid’’ regenerator, intercooler, and 
precooler problems. 

While these results are also applicable 
to the heat exchangers found in steam 
power plants and the process industries, 
primary emphasis is given in this report 
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gains are achieved by this limitation; 
namely, (4) by having a specific applica- 
tion in mind the physical significance of 
the nondimensional parameters is more 
apparent; and (4) a convenient limita- 
tion on the number and range of the 
parameters is gained. 


ASME Papers 
Order Form 


Pamphlet copies of numbered ASME 
technical papers are obtainable from 
the ASME Order Department, 29 West 
39th Street, New York 18,N. Y. Please 
order only by paper number; otherwise 
orders will be returned. Papers are 
priced at 40 cents to members; 80 
cents to nonmembers. Payment may be 
made by check, U. S. postage stamps, 
free coupons distributed annually to 

bers, or P which may be 
purchased from the Society. Coupons, 
in lots of ten, are $3 to members; 
$6 to nonmembers. 

Note: No digests are made of ASME 
papers published in full or condensed 
form in other sections of MECHANICAL 
ENGINEERING. 

Copies of all ASME publications are 
on file in the Engineering Societies Library 
ond are indexed by the Engineering 
Index, Inc., both at 29 West 39th Street, 
New York 18, N. Y. 

ASME Transactions are on file in the 
main public libraries of large industrial 
cities and in the technical libraries of 
engineering colleges having ASME Stu- 
dent Sections. 


ASME Order Department 
29 W. 39th St. 
New York 18, N. Y. 


Please send me the papers in- 
dicated by the following circled 
numbers: 


City. 


DRemittance enclosed (CUBill me 


COASME Mem. CONonmem. 
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COMMENTS PAPERS 


Performance Tests of a Vertical Steam 
Generator for Nuclear Power Plants 


Comment by G. M. Bonnett! 


Tue authors of this paper® have in- 
dicated that the feedwater heater used to 
supply the heat which is removed by the 
steam generator has adequate capacity to 
establish any of the desired primary- 
coolant transients. However, the report 
is notably lacking in data or indication 
that the test covered transients of the 
primary coolant. It appears that this 
might be a valuable adjunct if not truly a 
necessity for complete evaluation of the 
unit. 

The absence of a feedwater heater in 
the secondary loop is also noted which 
can only lead to the assumption that 
relatively cold feed was used for all 
tests. This is recognized to be a more 
stringent test than actuality but prevents 
the study of a variable feedwater tem- 
perature which could affect water level 
considerably. This might negate the 
conclusion that water-level control is 
not critical. Swell suppression by feed- 
water would also appear to be less at 
higher feedwater temperatures. 

The authors have an interesting hy- 
pothesis in their discussion of increasing 
moisture content of the steam on a load 
decrease. A discussion or investigation 
of the time delays existent in the calo- 
rimeter technique for determining quality 
might prove fruitful here. 

An operating characteristic of che 
control equipment seems to be that 
the water level is programmed versus the 
steam load or this is simulated by chosen 
starting points for tests. All of the 
increasing load transient curves exhibit 
this. It appears that water levels in 
excess of +12 in. might occur if this 


1 Senior design supervisor, Newport News 
Shipbuilding & Dry Dock Company, New- 
port News, Va. 

2R. L. Coit and C. C. Peake, ‘*Performance 
Tests of a Vertical Steam Generator for Nu- 
clear Power Plants,"’ Mecuanicat ENGINEER- 


tno, vol. 80, December, 1958, pp. 56-60. 
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were not so. It is, therefore, necessary 
that this be mentioned in the report. 


Authors’ Closure 


The following is offered in response to 
Mr. Bonnett’s comment: 

Primary coolant transients resulting 
from variation in steam load are shown 
in Figs. 7-11. Additional primary cool- 
ant transient tests such as primary 
coolant pump failure, emergency cooling, 
and so on, were also conducted with no 
adverse effects in the steam generator. 

The feedwater supplied to the steam 
generator was normally in the range of 
75-85 F. During one series of tests the 
temperature of the feedwater was in- 
creased (by bleeding air into the con- 
denser to 150 deg). No difference in 


transient performance, swell, or shrink 
was detected. 

Ic is appreciated that the feedwater 
temperature would be of the order of 350 
deg during operation, but the facility 
limited the feedwater temperature to ap- 
proximately 150 F. Subsequent field 
tests have shown that at 300-350 F feed- 
water temperature, the transient response 
is essentially the same as with 85 F feed- 
water. 

The steady state water level was pro- 
grammed to establish —10 in. water level 
at 15 per cent steam flow and +3 in. 
water level at 100 per cent steam flow. 


R. L. Coit. 
C. C. Peake. 


3 Manager, Development and 
Section, Heat Transfer Engineering, Westin 
house Electric Corp., Lester, Pa. ~ ty ASME. 

‘Development and Application Section, 
Heat Transfer Engineering, Westinghouse 
Electric Corp., Lester, Pa. 


Air Conditioning for an EDPM Room 


Comment by F. H. Touchton® 


' [am happy to have the opportunity to 


discuss this paper.® 

Clients rarely recognize the problem 
that adequate space for equipment should 
be provided—they count equipment area 
as lost space for their office functions. 
When air-conditioning equipment is 
installed without adequate room for easy 
maintenance, the equipment generally 
suffers therefrom and has a shorter life 
due to lack of proper maintenance. 

I believe an investigation might have 
been made on the project discussed by 
the author to obtain draftless diffusion 
of the air throughout the room by using 
perforated metal ceilings. The amount 
of air to be introduced through such a 


5 Project engineer, Mechanical Division, 
Whitman, Requardt and Associates, Balti- 
more, Md. Mem. ASME. 

6J. R. Bailey, ‘Air Conditioning for an 
EDPM Room,"’ Mscuanicat ENGINEERING, 
vol. 81, January, 1959, pp. 43-45. 


ceiling, of course, would only be that 
Necessary to Maintain room conditions 
exclusive of equipment requirements. 
The author states that the room has an 
area of 2300 sq ft and if an assumption is 
made that approximately 2000 sq ft of 
ceiling area is available for air diffusion 
and 13,700 cfm is used to maintain room 
conditions, then there would be a 2.8 ft 
per sec air velocity downward through 
the perforated ceiling. This should give 
adequate draftless air distribution. There 
is at least one hospital in the Baltimore, 
Md., area which has a ceiling of this 
type that is operating satisfactorily. 
When the ceiling space is used for dis- 
tribution of air in this manner a return 
duct system is required. 

This article is devoted to the method of 
supplying a sufficient quantity and qual. 
ity of air to satisfy both room and equip- 
ment requirements. EDPM equipment 
over the years has grown steadily more 
complex and larger in size. As the 
equipment grows larger, greater 
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quantities of heat are generated thus 
increasing the duty required of the air- 
conditioning equipment and there is no 
reason to suspect that this trend will not 
continue for some time to come. I 
understand that such equipment in the 
future may have the vacuum tubes re- 
placed by transistors which should con- 
siderably help the heat situation. 

However, it seems to me that the 
manufacturer of equipment should incor- 
porate self-contained means for cooling 
the equipment. This could be accom- 
plished by a completely self-contained 
air-conditioning unit or at the least the 
provision of a cooling coil and fan so 
that the owner would be required only to 
furnish chilled water to the coil. 


Also as the equipment becomes larger 
and the heat produced therefrom be- 
comes greater, it is obviously impossible 
to provide the quantity and quality of air 
required through a general space condi- 
tioning system. 


Author's Closure 


Mr. Touchton’s comments on the use 
of perforated ceiling panels for air condi- 
tioning of an EDPM room are based on 
the assumption that the load is uniformly 
distributed over the entire room. This, 
however, is not the case. My experience 
with EDPM rooms has been that they 
have highly concentrated loads in some 
areas and relatively light loads in 


Aerodynamic Characteristics of Turbine Blading 


Calculation of the Ae:odynamic 
Characteristics of Turbine Blading 


By N. M. Markov. Translated from the 
Russian, published and distributed by Asso- 
ciated Technical Services, Inc., Glen Ridge, 
N. J. Copyright, 1958, by North Ameri- 
can Aviation, Inc. Cloth 8X 1lin., preface, 
literature cited, vi and 114 pp., $27.50. 


Reviewed by C. A. Meyer’ 


Tus book was originally published in 
Russian in 1955, by the Leningrad Divi- 
sion of MAShGIZ (State Scientific and 
Technical Publishing House for Litera- 
ture on Machine Construction) USSR. 

The book is intended for scientists and 
engineers engaged in ‘the design, con- 
struction, and testing of turbomachinery. 
The primary purpose of the book is to 
outline a method of calculating the 
fundamental aerodynamic characteristics 
of actual steam and gas-turbine stages 
having finite blade lengths and end losses. 
The two-dimensional flow past cascades 
has been covered previously by the same 
author in a special book similarly pub- 
lished in 1952. The present book is 
divided into two approximately equal 


' Advisory Engineer, Westinghouse Electric 
ASME. 


Corporation. Mem. 
MECHANICAL ENGINEERING 


parts. The first part, containing six 
chapters, is devoted to cascades and 
treats, in succession, profile losses, trail- 
ing-edge thickness losses, end loss 
coefficients, three-dimensional boundary 
layers on the end wall, empirical methods 
of calculating end losses, their compari- 
son with experimental data, two-dimen- 
sional exit angles in cascades, the effect 
of blade length on exit angle, and the 
sequence of end loss calculations. 

The second part of the book discusses 
the complete turbine stage in four chap- 
ters, starting with the elementary equa- 
tions, velocity diagrams, radial equi- 
librium, and the relation between loss 
coefficient and stage efficiency. 

A comparison of calculated and tested 
performance is next presented for cylin- 
drical and twisted blading having 
different mean diameter-blade length 
ratios. The discrepancies between tur- 
bine test and calculation based on cascade 
data is investigated leading to corrections 
for the hub and tip velocity profiles in 
the turbine and for the three-dimen- 
sional flow in the boundary layer of the 
rotating blading. These corrections 


other areas. I have investigated the use 
of perforated ceiling panels but have not 
been able to find any that can handle the 
large volumes of air required in the areas 
of high heat concentration. 

I agree that the problem of air condi- 
tioning an EDPM room would be greatly 
simplified by the use of self-contained 
means for cooling the equipment; how- 
ever, I do not believe that anything will 
be done in this respect unless the air- 
conditioning problems become impossible 
to solve by the use of conventional air- 
conditioning systems. 

J. R. Bailey.’ 

7 Assistant project engineer, Whitman, 
Requardt and Associates, Baltimore, Md. 
Mem. ASME. & 


REVIEWS BOOKS 


bring agreement, within test accuracy, 
between calculation and test. 

As one reviews a foreign book he quite 
naturally searches for new test informa- 
tion and new design methods. Of the 68 
references only the last 12 are not Russian. 
These 12, however, include works by 
Schlicting, Carter, Howell, and Fogarty 
on two and three-dimensional boundary 
layers. The author also refers to 12 of 
his own previous works, which should 
contain interesting test data and methods. 

The most important contributions of 
the book, in the reviewer's opinion, deal 
with the three-dimensional flows in the 
boundary layers on the end walls of cas- 
cades and on the rotating blades. 

The book does not consider the design 
or selection of blade shapes or blade 
spacing or their relation to blade stress. 
The starting point is to assume that the 
velocity distribution on the blade is 
known from electric analog studies or 
otherwise and then to calculate blade 
boundary layers, separation criteria, and 
profile losses. A comparison with test 
data shows good correlation of a separa- 
tion criterion attributed to I. L. Povkh. 

A formulation is also obtained on the 
effect of trailing edge thickness on profile 
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loss. The author's formula gives about 
twice the loss as does Flyugel’s 
formula. Although the author indicates 
that Flyugel’s values lack sufficient justi- 
fication, it is the reviewer's opinion that 
Flyugel’s formula has been verified by 
many tests in this country at Westing- 
house, General Electric, NASA, and also 
by tests in England. 

All calculations are carried out assum- 
ing low Mach numbers. A calculation 
of the flows at the end walls of a cascade 
leads to a predicted end loss coefficient, 
which agrees closely with test results. 

The prediction of the flow through the 
actual turbine blading is accomplished 
by dividing the blade height into several 
elemental annuli and using simplified 
radial equilibrium to set the radial pres- 
sure distribution, flow, and efficiency. 
The over-all performance is obtained by 
summing over the annulus. This method 
is quite simple compared to some of the 
more elaborate methods used in this 
country which employ electronic com- 
puters. These latter methods are not 
limited by simplifying assumptions on 
radial equilibrium or curvature of the tip 
or hub boundaries. Confirmation of 
these methods have been obtained from 
radial traverses between the turbine rows 
giving velocities, flow angles, and effi- 
ciencies. 

The author in attempting correlation 
between cascade losses and the complete 
turbine unfortunately had available only 
one test series showing the effect of tip 
leakage on efficiency. As the author 
states, the leakage loss depends on a 
whole series of factors. A complete 
series of leakage tests which were run by 
the reviewer several years ago confirms 
the authors’ contention and shows the 
losses to be quite dependent on velocity 
ratio, and differ between shrouded and 
tip-clearance blading. Generally, the 
leakage losses are most conveniently 
separated from the other losses by run- 
ning at several clearances and extrapo- 
lating to zero per cent leakage area. 
This has been done by the reviewer for 
both reaction and impulse blading. 
These tests indicate that, as the author 
states, the reaction is also affected by 
clearance. The lack of more extensive 
tests has not handicapped the author since 
the separation of the leakage and other 
losses appears approximately correct. 

This book should be of particular value 
to turbine designers since it contains 
additional test information on a separa- 
tion criterion and on the calculation of 
end losses and trailing edge losses. The 
methods of calculating three-dimensional 
boundary layer flows on end walls and on 
rotating blades is a valuable portion of 
the book. 
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BOOKS 
RECEIVED IN 
LIBRARY 


Matrizen; eine Darstellung fur | 

By Rudolf Zurmiihl. Second edition. 1958, 
Springer-Verlag, Berlin, Germany. 467 p., 
6'/2 X 91/2 in., bound. DM 33. Designed 
particularly for engineers, this mathematics 
text provides effective coverage of matrix 
calculations. The several chapters deal with 
the basic transformations, rank and linear 
dependence, bilinear and quadratic forms, 
problems, matrix structure, numeri- 
cal processes for equation solution, and the 
See of matrix calculations to electro- 
chemistry, vibration problems, adjustment of 
errors, and other technical fields. 


Modern Materials: Advances in 

Development and Applications 

Vol. 1, 1958. Edited by Henry H. Hausner. 
1958, Academic Press, Inc., New York, N. Y. 
402 p., 6 X 9'/, in., bound. $12.50. This 
volume, which is the first in a series, covers a 
variety of materials and the recent develop- 
ments in connection with them: zirconium; 
the semiconductors, germanium and silicon; 
ceramic engineering materials and their appli- 
cations; insulating papers for high voltages; 
glasses required to withstand strong irradia- 
tion in nuclear engineering; synthetic rubbers 
for special purposes; new areas of wood as a 
structural material; organic and inorganic 


fibers. 
The Physical Theory of Neutron Chain 


Reactors 
By Alvin M. Weinberg and Eugene P. Wigner. 
1958, University of Chicago Press, Chicago 
37, Ill. 801 p., 6'/4 X 9'/2 in., bound. 
$15. Av-scholarly account of the mathematical 
and physical theory underlying the design of 
nuclear-power reactors. The book is divided 
into four parts covering the nuclear physics of 
chain reactors, the transport theory of neu- 
trons, general reactor theory, and _ hetero- 
eneous reactors. Particular features are the 
iscussions of the new fields of resonance and 
high-energy reactors, and of heterogencous 
reactor physics. 


Project Sherwood: The U.S. Program in 
Controlled Fusion 

By Amasa S. Bishop. 1958, Addison-Wesley 
Publishing Co., Inc., Reading, Mass. 216 p., 
61/4 X in., bound. $5.75. This is 
first unclassified report on the controlled 
thermonuclear effort in the United States. 
Beginning with the basic principles involved in 
a fusion reaction, it continues with the various 
methods now being studied to control thermo- 
nuclear energy with the hope of eventually 
producing net power. Methods such as pinch, 
stellarator, magnetic mirror, and molecular 
ion ignition are explained. A volume in the 
Atoms for Peace presentation set. 


Physical Acoustics and the Properties of 

Solids 

By Warren P. Mason. 1958, D. Van Nostrand 
Company, Inc., Princeton, N. J. 420 p., 
6'/, X 9'/, in., bound. $9. An introduc- 
tion to the uses of wave transmission in 
solids that discusses both engineering a 
plications and analytical uses. Part 1 deals 
with basic principles and engineering appli- 
cations. It begins with transducers used 
to generate waves in solids and continues 
with instruments for measuring attenuation, 
velocity, and characteristic impedances of 
solids. It concludes with high and low- 


intensity applications of wave transmission. 
Part 2 is concerned with analytical uses 
and presents such topics as phenomenological 
models for wave propagation, thermal damp- 
ing, grain scattering, domain motion effects, 
interstitial diffusion effects, high and low- 
amplitude dislocation effects, sound trans- 
mission in single crystal quartz and glasses, and 
sound damping by free electrons. 


Reactor Fuel Technology 

Edited by Edwin A. Wiggin. 1958, Atomic 
Industrial Forum, Inc., New York, N. Y. 
120 p., 8'/2 X 11 in., paper. $5. Papers 
discussing enriched and natural uranium 
systems, blanket fuel, metal and alloy ele- 
ments, oxide elements, zirconium and zirca- 
loys, stainless steels, and aluminum alloys. 
The papers were delivered at a meeting at St. 
Petersburg Beach, Fla., in 1958. 


Readings in Linear Programming 

By S. Vajda. 1958, John Wiley & Sons, Inc., 
New York, N. Y. 99 p., 58/4 X 83/, in., 
bound. $3. Practical applications of linear 
programming are comedian in detail so as 
to provide a clear outline of the basic concepts 
involved. Among those areas studied are 
transportation, production scheduling, person- 
nel assignment, ship scheduling, routing air- 
craft, investment, gasoline Rates and 
warehousing. Sufficient theory has been in- 
cluded to make the book self-sufficient. 


References on Fatigue, 1957 

Published 1958 by the American Society for 
Testing Materials, Philadelphia, Pa., 64 p., 
X ll in., paper. $3. A list of references 
to articles published in 1957 dealing with 
fatigue of structures and materials. References 
are so arranged that sheets can be cut apart for 
filing according to any desired plan. Brief 
abstracts are included when readily available. 


ture Properties 


Published 1958 as Special Technical Publi- 
cation No. 228 by the American Society for 
Testing Materials, Philadelphia, Pa. 113 p., 
1) in., paper. $4.25. A graphic 
summary of the clevated-temperature strength 
properties for chromium steels (12 to 27 per 
cent). It includes data on tensile strength, 
yield strength, elongation, rupture, and cree 
properties. Twenty-three alloys are cover 
ranging from 12 to 27 per cent chromium. 


Scientific Uses of Earth Satellites 

Edited by James A. Van Allen. Second 
edition. 1958, University of Michigan Press, 
Ann Arbor, Mich. 316 p., 7 X 10!/, in., 
bound. $10. The present edition has been 
enlarged to the extent of almost being a 
handbook on earth satellites. Those areas 
most extensively revised are the orbit of a 
small earth satellite, insolation of the upper 
atmosphere and of a satellite, meteorological 
measurements and measurements of the earth's 
magnetic field from a satellite vehicle, iono- 
spheric structure as determined by a minimal 
artificial satellite, and measurements of inter- 
planetary dust. 


Solid Fuel Reactors 

Edited by Joseph R. Dietrich and Walter H. 
Zinn. 1958, Addison-Wesley Publishing Co., 
Inc., Reading, Mass. 844 p., 6'/, X 9'/, in., 
bound. $10.75. Reviews the basic concepts, 
= status of development in the United 
tates, and the technical outlook for five 
projected solid-fuel nuclear-power reactor 
types. These are the fast-neutron power 
breeders, heavy water reactors, gas-cooled 
reactors, organic moderated and cooled re- 
actors, and a thermal reactor for recycling 
plutonium. The information presented ranges 


MECHANICAL ENGINEERING 


4 
4 
° 
a 
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of Chromium Steels a 
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from well-established experimental, theoreti- 
cal, and developmental results to analyses 
intended to provide direction for future work. 
A volume in the Atoms for Peace presentation 
set. 


Symposium on Brittle Failure of Rotor 


Forgings 
Published 1958 by the American Society for 
Testing Materials, Philadelphia, Pa. 43 p., 
6 X 9 in., pad $2. nin Soy on the re- 
quirements of rotor forgings for turbines and 
generators, with particular reference to inspec- 
tion and testing. These were presented at 
the Special Meeting for Delegates to the World 
Metals Congress in 1957. 


Symposium on Composition of Petroleum 

Oils, Determination and Evaluation 

Published 1958 by the American Society for 
Testing Materials, Philadelphia, Pa. 288 p., 
6 X 9'/, in., bound. $5.50. Papers covering 
three aspects of the subject. The first deals 
with separation in relation to volatility and 
adsorption, thermal diffusion, and solvent 
extraction. The second deals with spectro- 
scopic methods such as infrared, mass spec- 
trometry, and nuclear magnetic resonance. 
The concluding section deals with general 
methods and correlation, including chemical 
treating. 


Symposium on Determination of Gases in 
Metals 

Published 1958 by the American Society for 
Testing Materials, Philadelphia, Pa. 59 p., 
6 X 9'/, in., bound. $2.25. Discussions on 
equipment and technique that cover vacuum 
fusion analysis, as well as methods of de- 
termining oxygen content in metals, such as 
the platinum bath and capillary trap, the 
bromination-carbon reduction, and the emis- 
sion spectrographic methods. 


Symposium on Elevated Temperature 

Strain Gages 

Published 1958 as Special Technical Publica- 
tion No. 230 by the American Society for 
Testing Materials, Philadelphia, Pa., 163 p., 
6 X 9'/,in., bound. $4.50. Fourteen papers 
and a panel discussion covering various types 
of strain gages, including resistance wire, 
metalfilm, foil, and optical; gage alloys; 
bonding agents; and temperature compensa- 
tion techniques. The symposium was spon- 
sored by the Acronautical Structures Labora- 
tory, Naval Air Material Center in 1957. 


Techniques of Plant Maintenance and 
Engineering 

Published 1958 by Clapp and Poliak, Inc., 
New York, N. Y. 211 p., 8/2 X 11'/; in., 
bound. No price given. Conference papers 
presenting the latest methods and practices in 
the maintenance field in general and in specific 
industries and plants of various sizes. Topics 
covered include welding, electric-power bills, 
maintenance in small plants, labor relations, 
preventive maintenance, planning and schedul- 
ing, electric motors, sanitation objectives, 
automation, cost control, and preventing air 
and water pollution. Proceedings of the 
Technical Sessions of the Ninth National 
Plant Maintenance and Engineering Show, 
1958. 


Thorium Production Technology 
By F. L. Cuthbert. 1958, Addison-Wesley 
Publishing Co., Inc., Reading, Mass., 303 p., 
6'/, X 91/4 in., bound. $6.50. The entire 
ocess of thorium production is studied, 
ginning with the extraction of thorium 
from ores to the fabricated thorium slug 
ready for cladding, prior to use in the reactor. 
Emphasis is placed on the separation of 
thorium from impurities, its reduction to 
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ographies, maintains search and 
translation services, and can supply a 
photoprint or a microfilm copy of any 
items in its collection. Address 
inquiries to Ralph H. Phelps, Direc- 
tor, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


metallic form, and fabrication of the metal. 
In addition, sections are included on physical 
and chemical properties of thorium, health and 
safety aspects of thorium production, and 
analytical and metallurgical testing pro- 
cedures. A volume in the Atoms for Peace 
presentation set. 


U. S. Research Reactor Operation and Use 
Edited by Joel W. Chastain, Jr., 1958, Addison- 
Wesley Publishing Co., Inc., Reading, Mass. 
366 6'/, x in., bound. $7.50. Studies 
the research reactor as a means of providing a 
strong source of neutrons and gamma rays oe 
physical research, irradiation testing, and 
producing radioactive isotopes. The princi- 
pal emphasis in the book is on the advantages 
and disadvantages of different reactors and 
on the costs of acquiring and operating a 
research-reactor facility. Each type of 
research reactor is described in detail and 
analyzed in relation to specific needs. A 
volume in the Atoms for sm presentation 
set. 


Uranium Ore Processing 

Edited by John W. Clegg and Dennis D. 
Foley. 1958, Addison-Wesley Publishing Co., 
Inc., Reading, Mass. 436 p., 61/4 X ou, in., 
bound. $7.50. A description of the tech- 
nology utilized in extracting uranium from 
its ores. The book covers preliminary treat- 
ments like roasting and physical concentra- 
tions, leaching with acid or alkaline reagents, 
separation of the pregnant leach liquor from 
the unwanted solid gangue, and recovery of 
the uranium product from the solution, 
principally by ion exchange and solvent 
extraction. Six typical plants are then 
analyzed in considerable detail to illustrate 
these processes. The book concludes with 
minor sources of uranium ore such as shale, 
lignate, and phosphate rock. A volume in 
the Atoms for Peace presentation set. 


Acoustics, Noise and Buildings 
By P. H. Parkin and H.R. Humphreys. 1958, 
Frederick A. Praeger, Inc., New York, N. Y. 
331 p., 6 X 10 in., bound. $15. A guide- 
book to the technical problems of acoustics 
from the standpoint of both the engineer 
and the architect. It discusses the behavior 
of sound in rooms; the design of rooms for 
speech and for music; the design of radio and 
V studios; the design of high-quality speech- 
reinforcement systems; sound insulation and 
noise control, including criteria and practice; 
sound measurement and calculation. 


Amenagement, Utilization et Prix de 
Revient des Usines 
By Henri Varlet. 


iques 
1958, Editions Eyrolles. 


Paris, France. 21] p., 6'/2 X 9%/, in., bound: 
3,000 fr. This book is the first volume of a 
treatise on hydraulic engineering. The first 
t deals with the general mechanics of 
ydraulic engineering, equipment, analyses of 
power systems, and various aspects of electrical 
power. Then the integration of water-power 
production into the total power production of 
the country, and problems of conservation of 
water supply are discussed. The last part 
deals with economic factors involved in the 
production and distribution of power. 


Axial Flow 

By J. H. Horlock. 1958, Butterworth & 
Company, Lrd., Toronto, Canada. 189 p., 
6'/2 X 10 in., bound. $8. Beginning with a 
brief review of basic fluid dynamics and 
thermodynamics, the book continues with a 
discussion of two-dimensional cascades; pitch 
line design of compressor stages; calculation 
of losses, stage efficiencies, and characteristics; 
compressor testing and instrumentation; super- 
sonic compressors. Extensive references are 
given. 


Classification and Indexing in Science 

By B. C. Vickery. 1958, Academic Press, 
Inc., New York, N. Y. 185 p., 53/4 X 8°/s, 
bound. $5.50. This book explores modern 
techniques of subject analysis. It discusses 
in detail methods of constructing classification 
schedules for indexing, in particular the 
method of ‘‘facet analysis,"’ the grouping of 
terms into conceptual categories which are 
then subdivided generically. It describes 
notation for the classified catalog, gives 
examples of classification schemes, and 
discusses applications to machine-literature 
searching. 


Fundamentals of Advanced Missiles 

By Richard B. Dow. 1958, John Wiley & 
Sons, Inc., New York, N. Y. 567 p., 6'/s X 
9'/, in., bound. $11.75. Gives the basic 
principles determining the performance of 
guided missiles, ballistic missiles, and space 
vehicles. Discussed are kinematics of flight, 
of fluid mechanics to aerodynamics 
and propulsion, dynamics, propertics of 
microwaves, application of infrared radiation, 
radar, guidance, and guided-missile systems. 
Information is presented from the — ot 
view of theory, experimentation, and typical 
examples encountered in practice rather than 
detailed design of missile types. 


Fundamentals of Digital 

By Matthew Mandl. 1958, Prentice-Hall, 
Inc., Englewood Cliffs, N. J. 297 p., 6°/4 
X 9'/, in., bound. $9. Following a dis- 
cussion of fundamentals the author explains 
computer arithmetic applications, binary 
counting, and special codes; computer 
circuitry, including the various gates and the 
circuitry utilizing them; various storage 
systems found in modern computers; com- 
puter programming, including specific ex- 
amples of programming applied to commerical 
units; comprehensive descriptions of repre- 
sentative commerical computers. A  con- 
cluding section deals with servicing and 
maintenance factors. 


By H. Gértler. 1958, Springer-Verlag. Berlin, 
Germany. 411 p., X in., bound. 
DM 67.50. A compilation of the lectures and 
discussions of a conference sponsored by the 
International Union of Theoretical and Ap- 
plied Mechanics in August, 1957. Various 
types of boundary layers—turbulent, laminar, 
rotating laminar, and chermal—are discussed. 
There are also papers on the mechanism of 
boundary-layer transition at subsonic and at 
supersonic speeds, as well as on mathematical 
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theory of shear-flow turbulence and the 
solution of equations. Many 
of the papers are in English. 


A Handbook on Torsional Vibration 

Compiled by E. J. Nestorides for the British 
Internal Combustion Engine Research As- 
sociation. 1958, Cambridge University Press, 
New York, N. Y. 664 p., 69/4 X 91/4 in., 
bound. $19.50. An extensive work which 
gives formulas, design procedures, specifica- 
tions and methods relating to torsional 
vibration conditions of engines and machines. 
The four major divisions presented encompass 
preliminary calculations and measurements, 
evaluation and prediction of torsional vibra- 
tion stresses, design and operation of various 
devices for limiting vibration, and instrumen- 
tation. Each subsection on design procedure 
or testing is self-contained so as to provide 
maximum usability of the handbook. 


High Temperature Water Systems 

By Owen S. Lieberg. 1958, The Industrial 
Press, New York, N. Y. 211 p., 61/4 X 9/4 
in., bound. $6.50. Intended for engineers 
and contractors this volume contains data used 
successfully in high-temperature water sys- 
tems. Design, specification, installation, ap- 
lication, and economics are presented in 
etail. Specific aspects discussed are pressur- 
izing, boilers and expansion tanks, system 
control, circulating pumps, valves, piping, 
and process and space heating. A feature is 
the complete treatment of the design of a 
typical system. 


A History of Technology 

Vol. V. The late nineteenth century, c. 
1850-c. 1900. Edited by Charles Singer and 
others. 1958, Oxford University Press, New 
York, N. Y. 888 p., 8 X 10), in., bound. 
$26.90. The importance of applied science and 
its effect on manufacture and production in the 
latter half of the nineteenth century is the out- 
standing theme of the present volume which 
concludes the series. Also considered is the 
social effect of scientific industry upon the 
lives of individuals. Topics presented in- 
clude primary production, prime movers, the 
chemical industry, transport, civil engineering, 
and manufacture. 


Illustrierte Technische Worterbucher 

Band 1. Maschinenelemente. By Alfred 
Schlomann. 1958, R. Oldenbourg Verlag, 
Munich, Germany. 438 p., 7/2 X 93/4 
in., bound. DM 46. This book is the 
first volume of a technical dictionary in 
German, English, Russian, French, Italian, 
and Spanish and treats of machine parts. 
Entries are printed in a classified arrangement 
with brief definitions in each language, and 
illustrative diagrams for most words. There 
is an alphabetical key for each language refer- 
ing to page and to entry numbers. is is a 
reprint of the third edition, 1938, which has 
been out of print for some years. 


Man the Maker 

By R. J. Forbes. 1958, Abelard-Schuman, 
Inc., New York, N. Y. 365 p., 53/4 X 8/2 
in., bound. $5. A history of technology and 
engineering in which power resources, trans- 
portation, communication, metallurgy, tex- 
tiles, glass, chemical technology, and some 
aspects of civil engineering are covered. The 
inventions of prehistory, of the Ancient 
East, the Greeks and Romans, the Arabs, the 
Middle Ages, the sixteenth and seventeenth 
centuries, the Industrial Revolution, and the 
modern era are also discussed, as are the 
relationships of the inventors to each period. 


Modern Safety Practices 
1958, John Wiley & 


By Russell DeReamer. 
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Sons, Inc., New York, N. Y. 357 p., 
6 X 9'/, in., bound. $7. Stresses the need 
for designing safety programs to conform to 
modern management practices and newly 
developed and tested concepts of safety or- 
ganization and administration. The safety 
Program is presented in four phases: the 
evelopment of safe working conditions; job 
hazard analysis and personalized safety 
training; promotion of employee safety par- 
ticipation; enforcement of safety rules. 
Among other features, the book outlines 
consultative methods for safety engineers. 


Nonlinear Problems in Random Theory 

By Norbert Wiener. 1958, John Wiley & 
Sons, Inc., New York, N. Y. 131 p., 6'/s X 
9'/, in., bound. $4.50. In this first compre- 
hensive study of the application of random 
theory to nonlinear processes, a top-rank 
mathematical analyst examines the role of 
nonlinear processes in physics, mathematics, 
electrical engineering, physiology, and com- 
munication theory. He demonstrates how 
random processes—in space as well as in time— 


enter into the study of statistical mechanisms, 
a useful approach to new research in gas and 
plasma theory, for instance. 


Nuclear Engineering Handbook 

Edited by Harold Etherington. 1958, Mc- 
Graw-Hill Book Company, Inc., New York, 
N. Y. Various pagings, 6'/, X in., 
bound. $25. A comprehensive survey of 
nuclear theory and of nuclear-engineerin 
principles and techniques. Aspects cover 
include nuclear data, nuclear physics, experi- 
mental techniques, reactor physics, radiation 
and radiological protection, control of re- 
actors, fluid and heat flow, reactor materials, 
chemistry and chemical engineering, nuclear- 
power-plant selecticn, mechanical design and 
operation of reactors, and isotopes. The 
material is presented on a practical level for 
engineers interested in the industrial uses of 
nuclear energy. 

The Nuclear Handbook 

Edited by O. R. Frisch. 1958, D. Van 
Nostrand Company, Inc., Princeton, N. J. 
Various pagings, 4°/, X 7 in., bound. $8.50. 


Interpretations 

Tue Boiler and Pressure Vessel Com- 
mittee meets regularly to consider 
“*Cases"’ where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure: (1) 
Inquiries are submitted by letter to the 
Secretary of the Boiler and Pressure Ves- 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are published 
in MecHanicaL ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing Feb. 27, 1959, and approved by the 
Board on April 24, 1959.) 


Annulment of Cases 


Case 
No. Reasons for Annulment 


941 Lack of use 
1159 Provisions are included in Par. 
1(c) of Specification SA-336 
1171 Lack of use 


1206 Essence of Case now included in 
Par. P-268 and Table P-12 
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1210 Intent of Par. P-216 clarified, 
Case no longer necessary 


Case No. 1204-4 

(Reopened) (Special Ruling) 
(Quenched and Tempered Steel 
Plate and Forgings) 


In the Inquiry, Table 2, revise the Ten- 
sile Strength from ‘‘105,000 to 135,000°’ 
to read ‘115,000 to 135,000’’; revise the 
Yield Strength from *‘‘90,000"" to read 
**100,000.”” 

In the Reply, Par. (4), revise *'26,250 
psi’’ to read ‘‘28,750 psi.”’ 


Case No. 1223-1 


(Reopened) 
(Interpretation of Par. P-108) 


In the Inquiry, add *’. . . and Par. P- 
112(c).”" to the first sentence. 

In the Reply, add **. . . and Par. P- 
112(c)."’ to the last sentence of Par. (a). 


Case No. 1258 


(Special Ruling) 
(Use of Unalloyed Titanium) 


Inquiry: Will unfired pressure vessels 
fabricated by fusion welding under the 
applicable rules of Section VIII meet the 
intent of the Code if the base materials 
are wrought titanium shapes that con- 
form in chemical composition and me- 
chanical properties to ASTM specifica- 
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Contains condensed and tabulated data needed 
in research and practical applications of 
nuclear science. Among the areas covered are 
particle accelerators, charged particles, x-rays 
and gamma rays, neutrons, fission product and 
transuranic elements, reactors, ion chambers 
and counters, deflection techniques and 
magnetic materials, cloud and bubble chambers, 
nuclear emulsions, and nuclear reactions. 


Optimale Stufenradergetriebe fiir 
Werkzeugmaschinen 

By Erwin Stephan. 1958, Springer-Verlag, 
Berlin, Germany. 102 p., 61/2 X 93/, in., 
bound. DM 25. This treatise on stepped 
gears for machine tools shows methods for 
the rapid determination of the optimum design 
for any desired application. Part 1 deals with 
the various types of gears, the calculation of 
transmission elements, and methods for de- 
termination of optimum speed. Part 2 deals 
with the optimum arrangement of the gears 
and with the practical applications. Graphi- 
cal representations are extensively 


throughout the book. 


Powder Metallurgy in Nuclear Engineering 
Published 1958 by the American Society for 
Metals, Cleveland, Ohio. 275 p., 6'/s X 91/4 
in., bound. $8.50. The 15 papers included 
in this volume deal with a considerable 
range of topics: general metallurgical prob- 
lems in reactor design; preparation of metal 
— alloying by powder metallurgy; 
cl materials and elements for reactors; safe 
handling of pyrophoric and radioactive metal 
powders; and the powder metallurgy of 
zirconium, beryllium, uranium, and thorium. 
Some of the papers were presented at the 
Conference on Powder Metallurgy in Atomic 
Energy, held October, 1955, in Philadelphia. 


Punched Cards: Their Applications to 

Science and Industry 

Edited by Robert S. and others. Second 
edition. 1958, Reinhold Publishing Corpora- 
tion, New York, N. Y. 697 p., 6'/4 X 91/4 
in., bound. $15. Beginning with an intro- 
duction to the use of a simple punched-card 
file, the book continues with case histories of 
punched-card applications including the Peek- 


SPECIFICATION B 265-58T 


Grade 1 Grade 2 Grade 3 

Nitrogen, max, per cent 0.05 0.05 0.07 
Carbon, max, per cent 0.10 0.10 0.10 
Iron, max, per cent 0.20 0.20 0.30 
Hydrogen, max, per cent 0.015 0.015 0.015 
Oxygen, max, per cent 0.25 0.25 0.35 
Titanium, per cent Remainder Remainder Remainder 
Tensile Strength, psi 

Annealed min 40,000 50,000 40,000 
Yield Strength (0.2 per cent offset) 

Annealed min 30,000 40,000 50,000 

Annealed max 55,000 65,000 75,000 
Elongation in 2-in., min, per cent 22 20 18 


tions for Grades 1, 2, and 3 of B 265-58T? 
Grades 1, 2 and 3 are submitted at this 
time only for internal pressure applica- 
tions. 

Reply: It is the opinion of the Com- 
mittee that unalloyed titanium as speci- 
fied in the Inquiry may be used in the 
construction of welded pressure v-ssels 
under the rules of Section VIII, subject to 
the following requirements: 


(1) Materials The various product 
forms shall meet all the applicable re- 
quirements of the following specifica- 
tions, except that the chemical and me- 
chanical requirements shall be those 
stated in the inquiry: 


Plate B 265-58T 
Forgings SA-182 

Rod and Bar A 276-57T 
Pipe B 337-58T 
Tubes B 338-58T 


(2) Welding (a) Fabrication is to be 
by inert-gas shielded metal-arc welding, 
(consumable or tungsten electrode) meet- 
ing the applicable requirements of Section 
VIII including Part UNF of Subsection C 
and Part B of Section IX. In the proce- 
dure and performance qualifications, the 
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longitudinal bend test may be employed. 
(b) The tensile strength of the re- 
duced section specimen shall not be 
less than the minimum specified tensile 
strength of the base metal. 
(cX1) Procedure and performance 
qualification on titanium Grades 1 or 2 
qualifies for either Grades 1 or 2. 
(2) Procedure and performance 
qualification on Grade 3 titanium 
qualifies for Grades 1, 2, and 3. 
(3) The performance qualification 
requirements for welding operators 
shall be the same as those for welders. 
(d) Filler metal, where used, shall 
comply in composition with Grades 1 or 
2. The resultant welds shall meet the 
weld test requirements in Section IX, 
Part B, for the grade of base metal used. 

(ce) All longitudinal and circumfer- 
ential main joints shall be double butt- 
welded or equivalent. 


a-Boo System, the Uniterm System, mechanized 

ing and searching techniques applied to 
the metallurgical literature, the Zato-Coding 
System, and the use of punched-cards in 
linguistic analysis as applied to ancient texts 
such as the Dead Sea Scrolls. This is fol- 
lowed by fundamental considerations in 
coding and systems design, future possi- 
bilities, and an annotated bibliography on the 
uses of punched cards. 


Richtlinien fir die Aufbereitung von 
Kesselspei und KU hiwasser 
By the Vereinigung der Grosskesselbesitzer. 
Fifth edition. 1958, Vulkan-Verlag Dr. W. 
Classen, Essen, Germany. 267 p., 7 X 9"/s 
in., bound. DM 46. Rules for construction 
of various types of installations for treating 
boiler feedwater. Methods for the analvsis 
of water are included as well as mathematical 
ocedures and tables for the determination of 
eedwater characteristics. This fifth edition 
incorporates new theoretical and practical 
developments, with particular attention to 
methods for complete salt removal. e 


shall not 
welded to other metals. 


(f) Titanium be arc 

(3) Inspection (a) In addition to the 
customary inspection requirements of the 
applicable portions of the Code, all butt- 
welded joints shall be fully radiographed 
as prescribed in Par. UW-51, and all other 
joints that are not radiographed shall be 
liquid penetrant oil inspected. 

(b) If a vessel incorporates main 
longitudinal or circumferential joints, a 
production test plate of the same specifi- 
cation, grade, and thickness shall be made 
of sufficient size to provide at least one 
face and one root bend specimen. Where 
longitudinal joints are involved, the test 
plate shall be attached to one end of the 
longitudinal joint and welded continu- 
ously with the joint. Where circumfer- 
ential joints only are involved, the test 
plate need not be attached but shall be 
welded along with the joint. One test 
plate is required for each vessel by each 
welder working on the vessel, provided 
not over 100 feet of main joints are in- 
volved. An additional test plate shall be 
made for each additional 100 feet of main 
joint. The bend specimens shall be tested 
in accordance with Section IX, Pars. QN- 
7 and QN-8. Failure of either bend 
specimen constitutes rejection of tke 
weld. 

(4) Stress Values The following maxi- 
mum allowable stress values are to be 
used in applying the design rules where 
reference is made to Table UNF-23: 


For Metal Temperatures Not Exceeding Deg F 


70 100 200 300 400 500 600 650 

Grade 1 10,000 9,600 7,950 6,500 5,500 4,700 4,000 3,750 

Grade 2 12,500 12,000 10,400 8,900 7,900 7,000 6,250 5,950 

Grade 3 15,000 14,000 11,400 9,600 8,250 7,150 6,400 6,100 
Grade 3 

Bolting only 12,000 11,250 9,150 7,700 6,600 5,700 5,100 4,850 
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(5) Stress Relief Stress relieving, al- 
though not mandatory after welding, is 
recommended after forming operations. 
Stress relief shall be done in a furnace at 
a temperature of 900 to 1000 F, with 
time at temperature not to exceed 45 min- 
utes. 

Cautionary Notes: (1) In certain en- 
vironments associated with pickling and 
annealing, as well as under actual operat- 
ing conditions, absorption of hydrogen 
with resultant embrittling of the tita- 
nium may occur. Scaling may result from 
excessive annealing time and tempera- 
tures in oxidizing environments, and re- 
ducing furnace atmospheres shall not be 
used. Suitable procedures are available 
from the manufacturers and other sources 
to minimize scaling or hydrogen pickup 
during the various steps associated with 
fabrication. Service environments should 
be considered from the standpoints of 
potential hydrogen embrittlement, oxide 
scaling, and rapid oxidation. 

(2) Molten or very hot titanium re- 
acts readily with air. Contamination 
during welding by oxygen and nitrogen 
increases the weld-metal hardness and 
decreases the ductility and notch tough- 
ness. An increase in weld-metal hard- 
ness (in comparison with parent-metal 
hardness) of more than about 40 VHN is 
indicative of possible excessive contami- 
nation. Substantial increase in hardness 
above this amount necessitates removal 
of the affected weld-metal area. 

(3) Special precautions should be 
taken to insure complete inert-gas shield- 
ing of the weld metal pool, the weld face, 
the back side of the weld, and the adja- 
cent heat-affected base metal surfaces. 
Close supervision and inspection through- 
out the welding operation, as well as in- 
spection of the weld face after the com- 
pletion of each pass, prior to brushing or 
cleaning, is desirable. 

(4) For sub-zero applications (as, for 
example, in containers for liquified gases) 
only material of Grades 1 or 2 should be 
used, in order to obtain adequate notch 
toughness. 


Case No. 1263 
(Special Ruling) 
(Plain and corrugated furnace) 
Inquiry: Pars. P-239, P-240, and P-241 
give rules for construction of plain circu- 
lar furnaces. Par. P-243 gives rules for 
construction of corrugated furnaces. 
Both types are under external pressure. 
Is it permissible to construct a furnace 
under Code rules combining a plain circu- 
lar section and a corrugated section for 
use under external pressure? 
Reply: Furnaces for external pressure 
may be constructed by combining a plain 
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circular section and a corrugated section 
provided : 

(1) Each type of furnace is designed 
to be self-supporting, requiring no sup- 
port from the other furnace at their point 
of connection. 

(2) Pars. P-240 and P-241 shall be 
used for calculating the maximum allow- 
able working pressure of the plain sec- 
tion. In applying the length in the text, 
or L in the formulas, the figure used shall 
always be twice the actual length of the 
plain section. The actual length of the 
plain section is the distance measured 
from the centerline of the head attach- 
ment weld to the centerline of the full 
penetration weld joining the two sec- 
tions. 

Furnaces 12 in. to 18 in. in outside diame- 
ter inclusive: 

A plain furnace section whose length is 
such that twice the actual length does not 
exceed 4!/, diameters shall have its maxi- 
mum allowable working pressure calcu- 
lated by formulas (1) or (2) in Par. P-240 
(1). If twice the actual length of the 
plain furnace section does not exceed 120 
times the thickness of the plate, formula 
(1) shall be used. If twice the actual 
length of the plain furnace section ex- 
ceeds 120 times the plate thickness, for- 
mula (2) shall be used. 

A plain furnace section whose length is 
such that twice the actual length exceeds 
4'/, diameters shall have its maximum 
allowable working pressure determined 
in accordance with Par. P-241. 

Furnaces over 18 in. to and including 38 in. 
in outside diameter: 

The maximum allowable working 
pressure of a plain furnace section shall be 
determined by formulas (1) and (2), Par. 
P-241 (1). When twice the actual length 
of the plain furnace section exceeds the 
maximums of Par. P-240 (3), (6), and 
(8), L in the formulas shall be taken as 
six times the diameter. 

(3) The maximum allowable working 
pressure of the corrugated section shall be 
determined from Par. P-243. 

(4) The full penetration weld joining 
a plain self-supporting section to a corru- 
gated self-supporting section shall be 
located not more than 1!/, in. or three 
times the thickness of the corrugated 
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Fig. P. 31(b) 


section (whichever is smaller), not less 
than */, in., from the point of tangency 
of the plain section and the corrugated 
section; see Fig. P-31 (b). 


Case No. 1264 


(Special Ruling) 
Type 403 Forging Modified Material 


Inquiry: May seamless steel forgings or 
bars conforming to the following chemi- 
cal analysis and having minimum speci- 
fied mechanical properties shown below 
be used in pressure vessels conforming to 
the requirements of Section I or Section 
VIII of the Code as supplemented by Case 
1234? 


(1) Chemistry (AISI—Type 403 Mod- 
ified ) 


PER CENT 
Carbon 0.06 to 0.13 
Manganese 0.25 to 0.80 
Phosphorus 0.03 max 
Sulfur 0.03 max 
Chromium 11.50 to 13.00 
Nickel 0.50 max 
Silicon 0.50 max 


(2) Mechanical properties in the an- 
nealed condition as received conform to 
the following requirements. 


70,000 psi, min 
40,000 psi, min 
22.0 per cent, min 
50.0 per cent, min 


Tensile strength 
Yield Strength 
Elongation in 2 in. 
Reduction of area 


(3) Mechanical propertiesafter a heat- 
treatment consisting of heating to 1775 to 
1825 F followed by air cooling, or quench- 
ing in a salt bath at 1025 to 1075 F and 
air cooled, and then tempered at 1125 F 
minimum for four (4) hours conforming 
to the following requirements: 


110,000 psi, min 
90,000 psi, min 
Elongation in2in. 16.0 percent, min 
Reduction on area 50.0 per centr, min 
Rockwell C hardness 22 to 29 

Brinell hardness 235 to 277 


Tensile strength 
Yield strength 


Reply: It is the opinion of the Commit- 
tee that this material may be used for the 
construction of pressure vessels under the 
rules of Section I or Section VIII of the 
Code as supplemented by Case 1234 pro- 
vided the following additional require- 
ments are met: 


(1) The material shall conform to all 
other requirements of SA-182, Grade F6, 
for forgings, and ASTM A 276 for bars. 

(2) The maximum inside diameter of 
the shell is 8 in. 

(3) The maximum operating tempera- 
ture shall not exceed 650 F. 

(4) Allowable stresses as shown in 
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Table 1 below for the heat-treated condi- 
tion may be used when the material has 
enhanced properties due to the special 
heat treatment described in the Inquiry. 

(5S) Where the method of fabrication 
requires welding after heat-treatment, it 
shall be done by applying austenitic 
chromium-nickel steel or chromium- 
nickel weld deposits prior to heat-treat- 
ment and only on regions designed to the 
allowable stresses shown in Table 1 below 
for annealed properties. The minimum 
thickness of this weld shall be */;¢ in. 
and the maximum '/; in. Such weld de- 
posits shall be liquid penetrant inspected. 
Attachments to these austenitic weld 
deposits may be made by austenitic weld- 
ing subsequent to heat-treatment, and the 
thickness shall not exceed that of the 
previously deposited weld. No welding 
on the ferritic base metal is permitted 
after heat-treatment and no welding is 
permitted at any time in the regions de- 
signed to allowable stresses higher than 
those given in Table I for annealed prop- 
erties. All welding shall meet the re- 
quirements of Section IX, except that the 
tests shall be made after final heat-treat- 
ment of the specimen and longitudinal 
bend test specimen of Part B, Section IX 
may be used. 

(6) Machined transitions between ad- 
joining heavy and thin walled sections 
shall consist of a taper of at least 4 to 1, 
with a radius at each end of at least twice 
the thickness of the thin wall. 

(7) All heat-treated parts shall be in- 
spected for quench cracks by a liquid 
penetrant method. All cracks shall be 
removed and a crack which cannot be 
removed within the minimum required 
thickness of the shell is cause for rejec- 
tion. 

(8) Hardness checks shall be made 
after heat-treatment at not more than § 
foot intervals with a minimum of three 
different locations representing approxi- 
mately the center and each end. The 
average of individual hardness readings 
at each location shall not be less than 235 
Brinell nor more than 277 Brinell. 


TasLe 1—ALLOWABLE STRESSES, Pst 
—20 to 
100F 300F SOOF 650F 


27,500 24,750 23,350 22,000 
17,500 16,300 15,100 14,300 


Heat-treated 
Annealed 


Note: It is anticipated that this mate- 
rial is intended for severe services requiring 
premium quality materials. The above 
represent minimum requirements and the 
design engineer is expected to require such 
additional requirements for design, ma- 
terial testing, and fabrication inspection 
as is considered necessary to meet the de- 
mands of the intended service. 
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Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Code. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap- 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the semi- 
annual addenda supplements to the Code. 
Triennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 


of the Code. 


Power Boilers, 1956 


Par. P-242 Add new subparagraph (c) 
as follows: 


(c) Combination Type Furnaces for 
external pressure may be constructed by 
combining a plain circular section and a 
corrugated section provided : 

(1) Each type of furnace is designed 
to be self-supporting, requiring no sup- 
port from the other furnace at their point 
of connection. 

(2) Pars. P-240 and P-241 shall be 
used for calculating the maximum allowa- 
ble working pressure of the plain sec- 
tion. In applying the length in the text, 
or L in the formulas, the figure used shall 
always be twice the actual length of the 
plain section. The actual length of the 
plain section is the distance measured 
from the centerline of the head attach- 
ment weld to the centerline of the full 
penetration weld joining the two sec- 
tions. 

Furnaces 12 in. to 18 in. in outside diame- 
ter inclusive: 

A plain furnace section whose length 
is such that twice the actual length does 
not exceed 4!/, diameters shall have its 
maximum allowable working pressure 
calculated by formulas (1) or (2) in Par. 
P-240 (1). If twice the actual length of 
the plain furnace section does not exceed 
120 times the thickness of the plate, 
formula (1) shall be used. If twice the 
actual length of the plain furnace section 
exceeds 120 times the plate thickness, 
formula (2) shall be used. 

A plain furnace section whose length 
is such that twice the actual length ex- 
ceeds 4!/. diameters shall have its maxi- 
mum allowable working pressure deter- 
mined in accordance with Par. P-241. 

Furnaces over 18 in. to and including 38 in. 
in outside diameter: 

The maximum allowable working pres- 
sure of a plain furnace section shall be 


determined by formulas (1) and (2), Par. 
P-241 (1). When twice the actual length 
of the plain furnace section exceeds the 
maximums of Par. P-240 (3), (6), and 
(8), L in the formulas shall be taken as 
six times the diameter. 

(3) The maximum allowable work- 
ing pressure of the corrugated section 
shall be determined from Par. P-243. 

(4) The full penetration weld join- 
ing a plain self-supporting section to a 
corrugated self-supporting section shall 
be located not more than 1'/; in. or thiree 
times the thickness of the corpagated sec- 
tion (whichever is smaller), for less than 
3/, in., fram the point of tangency of the 
plain section and the corrugated section; 
see Fig. P-31 (b). 


Low-Pressure Heating Boilers, 1956 


Par. H-68 Add the following as a new 
subparagraph: 

(g) Applicants for an “‘A*’ symbol to 
be used only in the field assembly of heat- 
ing boilers shall so state on the applica- 
tion form, and the Certificate of Authori- 
zation issued to such applicants shall 
show that the authorization to use the 
‘“*A’’ symbol is limited to the field assem- 
bly of welded steel boilers constructed 
to Section IV. 


Unfired Pressure Vessels, 1956 


Par. UCS-67(b) Revise to read: 


(b) All main seams in vessels of 
welded construction shall be of the double 
butt-welded or equivalent type when re- 
quired by Par. UW-2(b). 


Par. UCI-10l(a) Delete the first 
sentence and replace with the following: 

(a) The maximum allowable working 
pressure of identical cast iron vessels or 
vessel parts, based on testing one of them 
to destruction, limited to the service 
conditions specified in Par. UCI-3 and in 
accordance with Par. UG-101(m) shall 
be: (the remainder of Par. UCI-101(a) to 
stand as now written). 


Revise (b) to read as follows: 

(b) All vessels or vessel parts of the 
same material, design and construction, 
whose maximum allowable working 
pressure is based on a test to destruction 
of a sample vessel in accordance with (a) 
above, shall be considered to have a de- 
sign pressure equal to the maximum al- 
lowable working pressure thus deter- 
mined, except as limited by the rules of 
Par. UCI-3, and shall be subjected to a 
hydrostatic test pressure in conformity 
with the rules of Par. UCI-99. 


Taste UNF-23, Nickel and High 
Nickel Alloys Replace present table 
with revised table. 
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TABLE UNF-23—NICKEL AND HIGH NICKEL ALLOYS 


Metertel, 


Condition 
and Specification Bo, fied Min, Yielé For Meta) 
Rode, Sha and Por 15000 10000 10000 10000 
pes eines 
Hot or Cold Worked Annealed 15000 10000 10000 10000 
$B-160 Mot Rolled or Porged - Hot Finished 
= 
Hot or Colé Worked ~ 55000 15000 3700 
SB-160 fot Rolled or Finished 60000 15000 
SB- 160 Cold Drawn all aes - bar Products ¢5000 0000 
rie Tbe 
- 5° OD and Under 
5B-161 Annealed - Over 12000 
Seanless - Stress Relieved - 411 Sizes (2) 40000 
Ture 
Seamless - Annes. 5000 15000 
Seamless - Stress Relieved'?) 0000 
Plate, Geet or Strip 
Rot or Cold Rolled ~ annesled S5000 19000 
SB-162 (Plate Gnly) fot Rolled ~ As Rolled ‘$$000 20000 


Lew Cartes Bickel 
Shapes ant Forgings 


Annealed or fot Finished - 41) products, 01) sizes s0000 10000 6700 6300 
Bolt: 
Anpesled or Hot Finished 41] products, al) sises 50000 1.0000 2500 2000 2300 
Pipe or Tube 
SB-161 Seamless - Stress Relieved sizes(l) 0000 19000 14200 
Tube 
Seanless-annes led 12000 8000 
Seamless - Stress Relieved 0000 159000 14200 
Pilate, Sheet or Strip 
Rot Rolled and Hot or Cold Rolled annealed 12000 8000 7700 7900 
= Porgings 
pee 
[class and 8) fot or Co’ Annealed All products 25000 16600 15600 13600 
5B-16 (Clase & only Sot Finished +0000 20000 18900 
SB-16% (Class only fot Pintshed 75000 30000 18700 17700 17200 
SB-164 (Clase B only fot Finished to tne’ $3000 18700 1 
SB-164 (Clase only fot Finished ~ Stress Relieved - to 12" Dia, inel. 20000 
(Class only Rot Finished Stress Relieved ue 75000 ‘0000 18700 17700 17200 
Bolt: 
(Class and B) Annesleé 411 products, sizes 25000 6100 $700 $200 
16 (Clase 4 only Hot All sizes over 2-1/8" 80000 ‘0000 10000-9600 
Se 16% (Clase only Mot Fiat: ~ over 2~ 75000 0000 00 
(Class B only Rot Pini shed Rounds to 3° Dia. 5000 Seo 
(Class only le brown = tress Relieved all 35000 13900 11900 13300 
(Clase only Cold Drawn - Stress Equalised - 70000 16900 «16200 
- 
( Cold Drawn ~ As Drawn - 41) sizes (1) 7000 11500 
Pipe or Tube 
Seamless - - 0000 2 
Seamless Stress All €5000 $000 21200 20200 
Condenser Tube 
SB-16 Seanless - = ell sizes to 3* ‘70000 26000 
Seamless Stress Relieved 1/2" to nel. 55000 
58-16 Seamless - Stress Relieved - other sizes 5000 55000 21200 20200 19500 
Cold Roll 28000 
t or od - Annesled 70000 
58-127 (Plate only) Hot Rolled ~ as Rolled 75000 ‘0000 i 
(Inconel) 
Ber, Rods, Shapes ant Forgings 
or Cold Worked ~ Annes £0000 20000 18600 18000 
Hot Finished ~ 41] sises 85000 3So00 71200 20200 20000 
Hot or Cold Worked Annesled 41) sizes $0000 6900 6800 
SB-166 Hot Finished 3° and Shapes ~ 411 sizes #5000 8500 8200 
53-166 Hot Finished ~ Rounds to, 90000 10000 9500 9200 
SB-166 Drawn All sises 90000 “0000 100% 69500 9200 
Pipe or Tube 
Seamless - Cuter 60000 20000 18600 18000 
58-167 Seamless Annesled Over 5* OD 80000 16600 16200 15600 
Tube 
Seasless - Annesled All sizes to incl. 0000 20000 18600 18000 
Hot or Cold Rolled ~ annesled £0000 0000 20000 1860¢ 18000 
(Plate only) Hot Rolled As Rolled 5080 21200 20200 20000 


Norss: 
(1) The maximum operating temperature is arbitrarily set at 500 F, because harder temper adversely affects design stress in the creep-rupture 
temperature range. 

(2) 2,000 psi at 900 F, use annealed condition above 800 F. 
Design stresses for the cold drawn temper based on hot rolled properties until required data on cold drawn is submitted. 
See 


Welding Qualifications, 1956 


Pars. Q-11 and QN-11, V-7 Delete the 
word ‘“‘metal"’ from ‘‘in metal arc weld- 
ing."’ Revise the number of V-11 to 
V-12(a), and add a new V-11 as follows: 

A change from the nonconsumable 
electrode process to the consumable elec- 
trode process or vice versa. 

Add V-12(b) to read as follows: 

When the root pass of combination 
welds are made by one process and the 
remaining portion of the groove is com- 
pleted by another process. 


Pars. Q-21 and QN-21 Add subpara- 
graph (c) reading as follows: 
Welds requiring a combination of 


ars. UNF-12 and UNF-23. 
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processes may be performed by one or 
more welders or welding operators. 
Each, however, may do only that portion 
of the weld for which he has been quali- 
fied. 


Pars. Q-22(W-6) and QN-22(W-5) Re- 
vise to read as follows: 

(a) A change from one welding 
proess to any other welding process or 
a combination of welding processes. 

(b) Where a combination of welding 
processes is required to make a weld- 
ment, each welder or welding operator 
must be qualified for the particular weld- 
ing process he will be required to perform 
in production welding. 

(c) Achange from any nonconsuma- 


MECHANICAL 


Bpecift 
Tensile 


10000 
8300 


10000 
10000 


6200 6200 6200 6200 $900 2000s «1200 
2300 2300 2300 2300 2200 2190 2000 1800 1200 
7500 75900 7500 7200 2000 «1200 
6200 6200 6200 6200 smo 000 1200 
13500 13500 
7500 7300 7500 7200 «3000 2000 1200 
13500 13500 13000 12000 11000 10000 
7500 7900 7500 7200 “S000 3000 2000 1200 
13100 «13100 «613109 «13100 8000 
1 1 000 
17100 7100 «17100 «(16 16500 000 
17100 17100 145900 000, 
000 
17100 17100 «17100 «(16300 000, 
8500 8500 = 000 
Stoo 
af 75900 7300 000 
2 
12600, 
11100 11100 
14800 16700 14700 16700 14500 8000 
1 13100 413100 13100 13100 8000 
14600 14700 «14700 146500 8000 
20500 20500 20500 15000 (2) 
19200 19200 19200 159000 @) 
14800 14700 «14700 «416700 8614500 8000 
17000 17000 «17000 «41650014 
18000 18600 18000 17500 17000 16000 "Ooo 3000 2000 
20000, 20000 20000 420000 000 19500 14500 7200 S500 
6800 6800 6800 6800 6500 6 »000 000 2000 
8000 7900 7900 7900 7yoo 3300 5500 
9100 «69100 8900 8600 7300 
9100 9100 
18000 «18000 18000 17500 17000 16000 3000 2000 
19000 16900 14700 14400 13900 7000 3000 2000 
18000 18000 «18099 17000 4000 «2000 
18000 18000 16000-17500 700 14000 2000 
20000 20000 owe >. «500 


ble process to any consumable electrode 
process or vice versa. 

(d) Where combination welds are 
used, the welder or welding operator 
who is to make the root pass shall be 
tested only by means of a minimum of two 
root bends instead of the face bends and 
side bends listed in Table Q-(QN)-24. 


Par. QN-22 Add the following note: 

Welder or welding operator perform- 
ance qualifications on aluminum alloys is 
accomplished by welding any one of the 
aluminum alloys shown in Table QN- 


Tasre QN-11.1 Add the note as given 
in Par. QN-22 above. * 


RE 
co 
37003700 3700 
& 
19900-14500 
10000 10000 10000 
15000 14500 
10000 «10000 10000 
& 
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THE ROUNDUP 


Nuclear Congress Stresses Peaceful Uses of Atomic Energy 


Europgan reactors—in operation or 
under construction inthe United Kingdom 
and largely in the developmental stages 
on the continent—played a prominent 
part among the many aspects of the peace- 
ful uses of atomic energy that were pre- 
sented at the Fifth Nuclear Congress. 
The 1959 Congress, co-ordinated by 
Engineers Joint Council, was an assembly 
of three conferences and the AtomFair, an 
exposition of the latest atomic develop- 
ments, at Cleveland, Ohio, April 5-10. 

Preprints of 109 of the papers presented 
were available for the Nuclear Engincer- 
ing and Science Conference, which had 
an attendance of 777 and was sponsored 
by 27 engineering and scientific societies 
of the United States and Canada. 

The Seventh Hot Laboratories and 
Equipment Conference was sponsored by 
an independent group of technologists in 
atomic laboratories and had an attend- 
ance of 341. The proceedings of the seven 
sessions dealing with the specialized 
problems of handling radioactive ma- 
terials and the associated facilities were 
published in advance in a bound volume. 

The Seventh Atomic Energy in In- 
dustry Conference was sponsored and 
conducted by the National Industrial 
Conference Board. Sessions, largely of 


Cutting the 
tape with 
a remote- 
handling 
mechanism 
to open the 
AtomFair 


the round-table-discussion type, were 
held on international developments in 
atomic energy, the sales opportunities in 
Euratom, the profits and commercial 
future of radioisotope utilization, and 
health and safety aspects of the nuclear 
industry. The latest prospects for a more 
economical fuel cycle and economic 
nuclear power, potential peaceful uses 
of nuclear weapons, and an over-all con- 
sideration of the U. S. Power Reactor 
Program were also discussed. 


Luncheons 

At a luncheon of the Nuclear Energy 
Writers Association, held in conjunction 
with the Congress, John W. Simpson, 
Mem. ASME, vice-president, Westing- 
house Electric Corporation, spoke on 
‘Atomic Power, the Nuclear Navy, and 
Bettis Laboratory.” He described some 
of the contributions of this ten-year-old 
laboratory to nuclear-energy develop- 
ment. These include the design of the 
pressurized-water reactor for Shipping- 
port, submarine prototype and operating 
reactors, and a prototype reactor for 
Naval surface craft. Materials, fuel- 
element, and component-development 


contributions have also been extensive. 
Nobel Prizewinner Arthur H. Comp- 


ton, professor of natural philosophy, 
Washington University, St. Louis, Mo., 
who directed the work which led to the 
first successful self-sustained nuclear chain 
reaction while he was at the University 
of Chicago, spoke of *‘Science and Man's 
Destiny’’ at the American Institute of 
Chemica] Engineers luncheon. He stated 
that: ‘“‘There is increasing reason to 
believe that our technical developments 
may have already rendered obsolete the 
appeal to war as a means of settling in- 
ternational disputes. The rapid rate at 
which the growth of science and tech- 
nology is bringing about social changes 
that demand international co-operation, 
with growing recognition that our future 
depends on working together for what 
has become our common well being, 
gives us ground for hope that before 
major war again breaks out, the forces of 
peace will have made unthinkable the 
organized attack of nation on nation.” 

Nestore B. Cacciapuoti, scientific and 
nuclear counselor, Italian Embassy, Wash- 
ington, D. C., spoke on ‘Nuclear Power 
Development in Italy’’ at a luncheon 
sponsored jointly by The American 
Society of Mechanical Engineers and the 
American Institute of Electrical Engi- 
neers. Portions of Dr. Cacciapuoti's 
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talk, available as preprint No. 66, will 
appear in a subsequent issue of Me- 
CHANICAL ENGINEERING. 

Miles C. Leverett, manager, develop- 
ment laboratories, General Electric Com- 
pany, spoke on “‘Standards for the Nu- 
clear Industry’’ at the American Nuclear 
Society luncheon. Pointing to hamper- 
ing and unrealistic legislation that has 
been proposed or passed in several states, 
Mr. Leverett urged engineers to partici- 
pate in the standards activities of their 
own societies. He also said that they 
should take an active interest in the 
nuclear activities of governmental and 
regulatory bodies ‘to see that they make 
use of the best professional opinions in 
formulating the laws which they expect 
our industry to observe in the future.” 

He spoke of the activities of ASME, 
“well known for the ASME Boiler Code 
as well as related codes for Pressure 
Piping and Unfired Pressure Vessels," 
and of the co-ordinating work of the 
American Standards Association in the 


Nuclear products 
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nuclear ficld. He outlined some of 
the work of the ASA’s Nuclear Standards 
Boards and its committees. 

At the Atomic Energy in Industry 
Luncheon of the National Industrial 
Conference Board, Frederico Consolo, 
director, economics and industry divi- 
sion of Euratom, discussed the first year of 
operation of that six-nation body. 

Euratom, whose agreement with the 
U. S. provides for the construction in the 
six Euratom countries of six to eight 
nuclear power plants with a total ca- 
pacity of about 1000 mw at a cost of $350 
million, has already undertaken re- 
search on high-flux materials-testing 
reactors and heavy-water prototype re- 
actors, and set up a central bureau for 
nuclear measurements. Preliminary work 
is in progress for the establishment of a 
common center for nuclear research. 

At the same luncheon, Pierre Huet, 
director of the European Nuclear Energy 
Agency, spoke of that organization's 
work. The ENEA is a subsidiary of the 


European Organization for Economic Co- 
operation, formed originally to admin- 
ister Marshall Plan Aid, and comprises 
the six Euratom countries plus Great 
Britain, Denmark, Norway, Sweden, 
Ireland, Portuga!, Austria, Switzerland, 
Iceland, Turkey, and Greece. 

ENEA has fostered several interna- 
tional research projects: (#) Dragon, a 
$40-million, 10-mw, high-temperature, 
gas-cooled research reactor to be con- 
structed in England with costs shared by 
the U. K., Euratom, and five other 
European countries; (6) Eurochemic, a 
$20-million, small-scale plant for the 
chemical processing of about 100 tons a 
year of natural or slighty enriched ura- 
nium, and for other research; (c) Halden, 
a $4-million, international, co-operative 
research project on the boiling-heavy- 
water-reactor type. The agency also has 
co-ordination and stimulation functions 
for other international nuclear projects. 


The All-Congress Banquet 


John R. Dunning, Mem. ASME, chair- 
man of the Nuclear Congress Policy 
Board and dean of engineering at Colum- 
bia University, was toastmaster at the 
All-Congress Banquet. 

“Nuclear Energy and Space"’ was the 
topic of the Banquet Address by Herbert 
F. York, director of research and engi- 
neering, United States Department of 
Defense. The address dealt with the im- 
plications of the Argus experiment for 
controlled thermonuclear research. 

The Argus experiment was a continua- 
tion of the theoretical investigation of 
the belt of natural radiation which Ex- 
plorer I and III satellites established as 
much more intense than anticipated. 
The object was to determine if artificial 
radiation, produced byan explosion in the 
belt region, could be measured and ob- 
served against the background of natural 
radiation magnetically trapped in space 
by the earth's field. 

It has since been learned that, for 
reasons still not understood, there are 
two belts of high-intensity radiation, 
not one. The detonation happily took 
place in the valley between them, making 
measurement casier and more positive. 


Herbert 
York, 
director 
Defense 
a 


The significance for thermonuclear re- 
search lies in the fact that the confinement 
produced by the earth's magnetic field 
resembles, on a large scale, the magnetic 
Mirror Machine which is being used in 
experiments at the University of Cali- 
fornia Radiation Laboratory in Liver- 
more, Calif. The Argus experiment dem- 
onstrated that there was no diffusion of 
electrons transverse to the field, an im- 
portant point which had not been de- 
termined in the UCRL experiments. 

Dr. York stated that other points of 
general interest determined by the ex- 
periments were a better understanding of 
the radiation belt discovered only a year 
ago. Explorer IV made 250 transits of 
the artificial electron shell. The earth's 
magnetic field was measured out to 1500 
miles but was believed to extend—by 
extrapolation—to 4000 miles. 

A brilliant auroral glow was observed, 
giving more understanding of this 
phenomenon, since it was produced by a 
known quantity of electrons injected 
into the earth's atmosphere at a known 
time. 

Dr. York emphasized that there was 
no fallout hazard for two reasons: (4) 
The yield was small—thousands of times 
less than that produced by other bombs; 
(6) lack of containment, since the effect 
of the explosion took place in a near 
vacuum and was spread over a large area. 


Technical Program 


U. K. and French Reactors. Among the 
high lights of the technical sessions were 
papers on the European gas-cooled 
graphite-moderated reactors. A group 
of five papers (140-144)! described the 
most important features of the G2 and 
G3 reactors built at the Atomic Energy 
Center at Marcoule, France. These 
natural-uranium reactors have a number 
of unusual features. Biological shielding 
and pressure vessel are combined in a 
unique horizontal cylinder of cable-re- 
inforced prestressed concrete with 3- 


‘Numbers in parentheses designate ASME 
papers available in preprint form from Engi- 
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York 18, N. Y., and shown by author and title 
in the Availability List on p. 118. 


meter-thick walls, designed for internal- 
operating pressures of about 213 psig. 

Each of the 1200 horizontal fuel chan- 
nels is continuously loaded and can be 
refueled while in operation. A movable 
charge machine feeds fuel slugs in at the 
face, pushing the whole train through the 
reactor and ejecting it at the rear via a 
system of spouts, chutes, and locks into 
a cooling pond. The continuous loading 
prevents the disturbance of reactivity 
distribution. 

British emphasis in gas-cooled reactor 
development, described in papers on the 
Hunterston (63) and Berkeley (64) sta- 
tions now under construction, is in the 
direction of greater efficiency and economi- 
cally competitive power generation. 
Simplicity of construction and, where 
necessary, deliberate sacrifice of over-all 
thermal efficiency are regarded as the 
keys to capital-cost reduction since fuel 
charges represent only 30 per cent of the 
kwhr cost. Hence the Berkeley two- 
reactor station has the lowest thermal 
efficiency and steam conditions of any of 
the nuclear plants now being constructed 
in the United Kingdom. 

The two reactors at Hunterston, in the 
vicinity of Glasgow, Scotland, will be 
charged and discharged with reactor 
coolant at full pressure and while the 
station generates at full output by a ma- 
chine operating beneath the pressure ves- 
sels. The main pressure vessels are of 
two-shell construction to permit welding 
on the site and to shield the outer ves- 
sels from hot gases emerging from the 
upper ends of the channels. 

The moderator temperatures have been 
raised to prevent the build-up of Wigner 
energy in the graphite—responsible for 
the Windscale accident. With this modi- 
fication, the reactors are expected to run 
for at least 50 years at 80 per cent load 
factor before graphite annealing is neces- 
sary. Since this temperature is higher 
than desirable for a gas-inlet tempera- 
ture, fuel elements are sleeved in graphite. 

British experience indicates that there 
is no reason to abandon the gas-cooled 
reactor, and capital-cost reduction should 
continue for natural or near-natural ura- 
nium reactors in the 40 to 400-emw 


range. Improved canning materials are 
expected to overcome the fucl-element- 
can burst rate limitation at higher work- 
ing temperatures and to culminate in the 
introduction of a high-temperature gas- 
cooled design near the end of the 1960's. 

Power Reactor Design. A Canadian 
study has been made for an active- 
circuit 400-emw-net helium-cooled ce- 
ramic reactor that would produce steam 
at current conventional temperatures and 
pressures. Called the Daniels-Boyd Nu- 
clear Steam Generator (54), it would 
produce high-quality steam at 2400 psig 
and 1050 F. 

Another Canadian study ($7) would 
overcome the high capital charges for 
heavy water where it is used both as 
moderator and coolant by using a com- 
bination of organic coolant and heavy- 
water moderation. Net thermal efficiency 
for the 150-mw plant would be 31.4 per 
cent and power costs are estimated at 
4.95 to 9.7 mills per kwhr depending on 
load factor and capital-charge rate. 

A paper on the design of a 10-cmw 
sodium-deuterium reactor (56) was also 
presented. 

The evolution of the U. S. Army 
Package Power Reactor (55) was de- 
scribed since larger nuclear plants are 
expected to follow a similar evolution 
over a much longer time scale. Although 
conceptual design began only in 1953- 
1954, two reactors of the APPR type are 
already in operation, and a third is in the 
design stage. Fucl-clement and control- 
rod types are considered proved. There 
have been important modifications in 
the pressure-vessel design, neutron-source 
and photoneutron-block arrangements, 
and other primary-system compo- 
nents. 

Others include local flux suppressors 
and shielding for the bottom control-rod- 
drive area. 

Reactor Operating Experience and Main- 
tenance. The APPR has also been the 
subject of a study on the mechanism of 
long-lived-radioactivity build-up (118). 
While data obtained to date are incon- 
clusive, the difference in the corrosion 
rate of materials may be the major factor 
contributing to the variations in ac- 


The Stes! Geeter of the 


tivity-build-up rates on different materials 
in contact with coolant. 

Both the mechanism and the rate of 
corrosion were determined for a stainless 
steel tab in flowing sodium at 1575 F 
(114). This decays by a factor of three 
from the 500-hr rate to an apparently 
constant value of 0.5 mg per sq cm a 
month at 4000 hr. The decay is due to 
formation of a ferritic layer on the tab 
rather than to changes in the sodium. 

Construction scheduling for the 180,- 
000-ekw Dresden Nuclear Power Station 
required close co-ordination of all de- 
livery dates and construction steps (134). 
The pressure vessel and containment 
sphere were the major long-term-de- 
livery items in the 2'/:yr over-all con- 
struction timing, and most of the en- 
closed equipment had to be delivered 
before concrete was poured. The in- 
stallation of instrumentation was also 


complex. Construction, which began 
March 1, 1957, is on schedule and was 
two thirds complete this February. 

An unusual technique described was 
the use of ice ‘‘valves’’ in the Homo- 
geneous Reactor Experiment, HRE-2, to 
effect positive cutoff of flow in the proc- 
ess lines. Refrigeration creates ice plugs 
to augment valves that are prone to leak, 
or to prevent the escape of reactivity 
from piping and the entry of water during 
disassembly under shielding water. Re- 
frigeration also is used on off-gas lines to 
recover heavy water and prevent mois- 
ture from reducing the effectiveness of 
charcoal adsorber beds. Remote main- 
tenance experience with the HRE-2 was 
also described (120). 

There were two papers on stress analy- 
sis. One derived formulas for the exact 
temperature distribution, and the ex- 
act axial, radial, tangential, and shear 


stresses in hollow cylinders from asym- 
metrical heat generation (31). The other 
developed simple approximate formulas 
for the determination of stresses re- 
sulting from internal pressure at the 
junction between a support skirt and the 
pressure vessel (28). 

Fuel-Element Fabrication. Experiments 
by the American supplier with a number 
of fuel-element configurations determined 
that concentric tube assemblies made of 
brazed plates and riveted and deforma- 
tion-locked assemblies would be most 
economical for the Belgian Test Reactor 
(85). 

Training Reactor. The University of 
Florida training reactor was described 
(10). It is of the same general type as 
the Argonaut, but has added shielding. 

The 1960 Nuclear Congress will be 
held at the Coliseum and Hotel Statler 
Hilton, New York, N. Y., April 3-8. 
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MEETINGS 
OF OTHER 
SOCIETIES 


June 15-17 


American Nuclear Society, annual meeting, 
Gatlinburg, Tenn. 


June 15-19 


' American Society for Engineering Education, 


annual mecting, Carnegie Institute of Tech- 
nology and University of Pittsburgh, Pitts- 
burgh, Pa. 


June 15-20 


UNESCO, international conference on 
formation processing, Paris, France. 


June 15-20 


International Congress on Combustion En- 
gines, Wiesbaden, Germany. 


June 16-19 
Institute c “ the Acronautical Sciences, national 


summer meeting, Hotel Ambassador, Los 
Angeles, Calif. 


June 17-20 
National Society of Professional Engineers and 
New York State Society of Professional En- 
gineers, annual convention and enginecring 
progress exposition, Hotel Commodore, New 
York, N. Y. 


June 21-26 
American Society for Testing Materials, annual 
mecting, Chalfonte-Haddon Hall, Atlantic 
City, N. J. 

June 22-24 


American Society of Heating Refrigerating and 
Air-Conditioning Engineers, annual meeting, 
Lake Placid Club, Lake Placid, N. Y. 


June 24-26 
Instrument Society of America, nuclear in- 
strumentation symposium, Idaho Falls, Idaho. 
June 25-July 5 
International Federation of Automatic Con- 
trol, international congress, Moscow, USSR. 
June 28—July 4 
International Institute of Welding, annual 
assembly, Opatija, Yugoslavia. 
June 29—July 3 
Forest Products Research Society, national 


meeting, St. Francis Hotel, San Francisco, 
Calif. 


July 13-17 


National Association of Power Engineers, 
National convention, Statler Hotel, Boston, 


(ASME Coming Events, see page 143) 
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Dr. H. J. White (/eft) tells air-pollution control seminar that efficient gas-cleaning methods are urgently needed by industry 


Gas-Cleaning Research and Development Discussed at 
Air Pollution Control Seminar 


Hicu efficiency removal of suspended 
particles from gases is one of the basic 
scientific and technical problems of the 
modern industrialera. So said Dr. Harry 
J. White, director, Research and Develop- 
ment, Research-Cottrell, Inc., Bound 
Brook, N. J. He spoke at the recent 
Seminar on Air Pollution Control and 
Industrial Gas Cleaning for Technical 
Editors, sponsored by Research-Cottrell, 
Inc., and held in The Engineers’ Club, 
New York, N. Y. 

Growth of large-scale industrial op- 
erations which require; for example, the 
processing of huge quantities of minerals 
and ores as in the smelting and metal- 
lurgical industries, or the combustion 
of hundreds of megatons of coal per 
year for electric power production, he 
said, have given rise in the United 
States alone to an estimated annual 
emission of 50 to 100 million tons of 
smoke, dust, and fume. Control of these 
emissions by effective gas-cleaning proc- 
ess is essential to prevent heavy, and 
sometimes devastating, air pollution, 
and in some instances to recover valua- 
ble materials such as copper, lead, and 
zinc which otherwise would be carried 
up the stack and lost by dispersion into 
the atmosphere. 

Dr. White pointed out that gas- 
cleaning methods to meet these require- 
ments were not developed originally 
from planned, orderly research programs, 
but rather from individual efforts at 
the local plant level, usually in response 
to community and legal pressures for 
air-pollution control. 
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Mechanical and Electrical Processes 


He classified gas-cleaning processes 
broadly as mechanical and electrical. 
Mechanical processes include all of 
those which depend fundamentally on 
inertial or mechanical forces;  viz., 
centrifugal or cyclonic separation, wash- 
ing or scrubbing, filtration through 
screens, fabric bags or packed beds, 
and sonic agglomeration. The electrical 
precipitation process differs basically 
from all mechanical methods in that the 
separation forces actfng on the suspended 
particles are electrostatic in nature. 

Of all these processes, Dr. White 
said, electrical precipitation is the most 
versatile and the most widely used for 
the large-scale cleaning of industrial 
process and furnace gases. It is estimated 
that there are at present in the United 
States alone over 3000 electrical precipi- 
tator installations (of which some 2000 
were built by Research-Cortrell) cleaning 
a total of about 300 million cfm of gas, 
and collecting approximately 15 million 
tons of dust, smoke, and fumes annually. 
Indications are that electrical precipita- 
tion applications will continue to in- 
crease sharply with the increasing 
demands for air-pollution control and 
high-efficiency cleaning of industrial 
gases. For example, in the electric power 
industry, the installed precipitator ca- 
pacity for removal of fly ash from the 
combustion of pulverized coal may be 
expected to double in the next ten years, 
rising from the present figure of about 
165 million cfm to over 300 million cfm 
by 1969. 


Fundamental Research 

According to Dr. White, fundamental 
research in electrical precipitation is 
concerned primarily with the several 
critical factors which determine or 
limit performance. Broadly stated, high 
performance requires (4) highest possible 
deposition rate of suspended particles 
from the moving gas stream onto a 
collecting surface or electrode; (4) 
retention of the particle deposits on the 
collecting surfaces under aerodynamic 
stresses; and (c) transfer of the ac- 
cumulated deposits to a hopper or other 
receiver, without appreciable loss or 
re-entrainment of particles. 

Although much has been accomplished 
both in fundamental and applied research 
on electrical precipitation, much remains 
ahead of us, Dr. White noted. The most 
important areas for further investigation 
and development include: 

1 Development of precipitators for 
heavy industrial applications, which 
will operate at much higher gas-treat- 
ment velocities. For example, in the 
fly-ash field it is becoming more and 
more essential to increase gas velocities 
both in order to reduce costs and to 
conserve space requirements for the 
gas-cleaning equipment in power plants. 
Present average velocities for fly-ash 
precipitators are about 7 fps. Our goal 
is to double this value during the next 
five years. Substantial progress on high 
gas-velocity precipitators has been made 
in the laboratory within the past several 
years. We have developed precipitators 
which remove oil mist of 0.7 micron 
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diam from air at-a gas velocity of 25 
fps and an efficiency of 99.9 per cent. 
Successful results have also been obtained 
at gas velocities up to 100 fps, where 
efficiencies of 90 per cent on the same 
type of oil mist have been achieved. 

2 Development of more effective 
methods and equipment for overcoming 
the adverse effects of high resistivity. 
The resistivity problem is as old as 
electrical precipitation itself and many 
approaches have been devised to alleviate 
or overcome this problem. - However, 
none of these is completely adequate 
and we are now in the process of de- 
veloping newer concepts and principles 
for solving this basic problem. 

3 Particle re-entrainment. This is 
one of the fundamental limiting factors 
in the dry collection of particles, and 
to a large extent is responsible for the 
present treatment of gas-velocity limita- 
tion of § to 10 fps. Considerable prog- 
ress has been made during the past year 
in basic research on this important phe- 
nomenon, with the emphasis on the 
nature and magnitude of the forces which 
bind particles together and to ‘the 


electrodes. Contributing research on gas 
flow, corona, and electrode design is 
also in progress to reduce particle re- 
entrainment. 


Other Gas-Cleaning Methods 


In addition to our major ficld of 
electrical precipitation, Dr. White said, 
we initiated research and development 
programs several years ago on other gas- 
cleaning methods. The development of 
the Cyclo-trell mechanical collector is 
one of the results of this work. Al- 
though cyclonic dust collectors are old, 
we were able through the application 
of the fundamental principle of re- 
covering kinetic energy from the spin- 
ning gas stream to substantially increase 
both the gas-flow capacity and collection 
efficiency. In the field of scrubbers or 
washers we are now in the process of 
developing the so-called *‘flooded-disk 
scrubber."" Again, scrubbers have been 
used for many years in gas cleaning, but 
we have been able to introduce better 
principles for dispersing the scrubbing 
liquid and insuring intimate contact 
with the suspended dust particles. 


Graphite Now Produced in Flexible Textile Form— 


” 
Applications ‘‘Limitless 
ManuFacturED graphite, refractory 
work horse in scores of industrial and 
military applications, is now being pro- 
duced in flexible fiber and fabric form. 
National Carbon Company, Division of 
Union Carbide Corporation, has devel- 
oped a revolutionary process to convert 
organic textile forms directly to graphite 
_ with a purity in excess of 99.9 per cent. 
Any textile form—yarns, braids, and 
felts, or fabrics that are woven or knit— 
can be produced in this unique material. 
In the complex production process, for 
which patents have been applied, a fiber 
or fabric such as rayon is graphitized by 
electrically heating it to a temperature 
approaching 5400 F. In this thermo- 
chemical conversion, the crystalline struc- 
ture of the material is changed to that 
of graphite similar to manufactured 
graphite used for electric furnace elec- 
trodes, nuclear reactor structures, metal- 
lurgical molds, or in any other of 
graphite's myriad industrial uses. 
Graphite Has No Melting Point. Graph- 
ite’s unique combination of electri- 
cal, chemical, and mechanical proper- 
ties—coupled with the wide variety of 
textile forms now available—gives prom- 
ise of significant applications of the 
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new material in almost every segment of 
industry. At ordinary pressures, graph- 
ite has no melting point, and sub- 
limes (goes directly from solid to vapor 
state) only at extremely high tempera- 
tures (approximately 6600 F). Graph- 
ite has the unusual property of getting 
stronger at higher temperatures, and 
its tensile strength at 4500 F is about 
twice that at room temperature. Graph- 


ite oxidizes in air at temperatures in 
excess of 750 F. At the low end of the 
temperature scale, the known properties 
of graphite fabrics are unaffected by 
liquid nitrogen at a temperature of 
— 320 degrees F. 

Graphite textiles are resistant to 
attack by acids, alkalies, and organic 
compounds, except for those of a highly 
oxidizing mature, and are unreactive 
with many molten metals. They have 
excellent electrical and thermal conduc- 
tivity, and being in flexible form, are 
immune to thermal shock. Graphite 
also has well-known lubricating proper- 
ties that extend its high-temperature 
applications even further. 

Possible Uses Are Legion. The com- 
bination of properties and available 
forms makes applications of graphite 
textile forms almost as limitless as 
equipment designers’ ingenuity. One 
field in which experimental quantities 
of graphite cloth are being evaluated is as 
a reinforcing agent for various plastics 
and refractory materials used at high 
temperatures, such as in the nose cone of 
space missiles. Plastic and refractory 
materials subject to thermal cycling are 
also an excellent potential use for 
graphite cloth. 

Graphite fibers and fabrics can be 
used to impart clectrical and thermal 
conductivity to nonconducting materials 
such as plastics, ceramics, and even to 
other textile materials such as glass 
cloth. 

Possible mechanical applications com- 
bine thermal properties with self-lubric- 
ity, and include valve packing and gas- 
ket materials for high-temperature seals 
such as those in jet engines. Conveyer 
belting for high-temperature process 
equipment is another possibility. A 
matt form of the material could be used 
as therma] and/or acoustical insulation. 


Graphite fibers and fabrics can be produced in the same wide range of textures as 


are available in conventional textile forms. 


Shown are but four of the various weaves 


of graphite cloth being experimentally produced. 


Flight Safety Help 


Easy-to-Read Altimeter 
Introduced by Bulova 


A new type of aircraft altimeter, said 
to cut reading time and eliminate read- 
ing errors, was demonstrated at a press 
conference in New York City by the 
Bulova Watch Company, the developer 
of the device. 

General of the Army Omar N. Bradley, 
chairman of the board, told that the 
U. S. Air Force has ordered a test quan- 
tity of 25 Bulova altimeters for exten- 
sive laboratory testing and flight evalua- 
tion in many types of Air Force planes. 

General Bradley said, the altimeter is 
“extremely accurate and highly sensi- 
tive, reacting instantancously to changes 
in altitude even in very rapid ascent 
or descent and thus providing improve- 
ment in the safety factor of aircraft 
operation.”’ 

Tests have shown the altimeter indi- 
cates alcitude with an error of less than 
ten ft at sea level, General Bradley 
said. Tests made by a major aircraft 
company showed a deviation (plus or 
minus) of 20 ft for the new altimeter 
at 12,000 ft, as compared with a 200-ft 
deviation for a conventional altimeter on 
the same evaluation. Its sensitivity, he 
said, is such that raising or lowering the 
instrument as little as two ft gives a 
visible indication on the scale when 
one is at or near sea level. 

Everett M. Patterson, president of the 
Bulova Research and Development Lab- 
oratories, Inc., explained that altitude 


readings are shown on a continuous loga- 
rithmic tape. The new Bulova Al- 
timeter climinates the use of moving 
pointers. It uses a tape, about 40 ft long, 
ranges from —1000 ft to +65,000 fr, and 
is driven vertically past a window in 
the instrument by a servo motor. ‘‘It 
follows the true altitude without fluc- 
tuation or ‘hunting’,”"’ Patterson said. 

At sea level the numbered graduations 
are separated a full in. for each 50 ft 
of altitude. At 20,000 ft the numbered 
graduations mark each 100 ft; at 40,000 
fe the graduations stand for 200-ft in- 
crements, and from 60,000 ft up the 
increments are of 500 ft each. (There 
are smaller, unnumbered graduations 
dividing cach of the major segments 
throughout the tape.) This tape pres- 
entation supplics greatest readability 
and accuracy where most needed—at 
lower elevations and landing altitudes. 

Patterson said the altimeter’s sensing 
elements are Melchior type aneroid cap- 
sules, and that Bulova manufactures 
these itself ‘‘to achieve consistently 
reliable performance."’ 

The output of the sensing elements 
is transferred to the indicating mecha- 
nism electrically, freeing the sensing 
elements of all mechanical work, elimi- 
nating friction, and producing a sensi- 
tivity previously unknown, Patterson 
said. It also ‘‘obviates the need for 
vibrational stimulation of the instru- 
ment,’ he added. (There have been 
cases where faulty functioning of an 
altimeter was attributed to ‘‘stickiness"’ 
due to the “too smooth” flight of a jet 
plane.) 

The new instrument is the product, 


Easy-to-read altim- 
eter demonstrated 
by Gen. Omar 
N. Bradley, board 
chairman of the 
Bulova Watch 
Company, cuts 
reading time and 
readin errors. 
Altitude is shown 
on tape instead of 
dial. The new 
instrument—the 
product of a four- 
year one con- 
duct by the 
Bulova Research 
and Development 
Laboratories — is 
extremely accurate 
and highly sensi- 
tive. 
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Patterson said, of a company-sponsored 
four-year altimetry project conducted at 
the Bulova Research and Development 
Laboratories in Woodside, N. Y. Pro- 
duction, he told, will be carried on by 
the industrial and defense division of the 
Bulova Watch Company at Jackson 
Heights, N. Y. 


W. F. Durand Centennial 
Conference 


A conrereNce on the problems of 
hypersonic and space flight will be 
held at Stanford University, Stanford, 
Calif. Aug. 5-7, 1959. The meeting will 
be held in honor of the 100th anniversary 
of the birth of William Frederick Durand, 
pioneer aeronautical engineer, who died 
last summer at the age of 99. Dr. 
Durand served as President of The 
American Society of Mechanical Engi- 
neers, 1924-1925. 

The meeting will be sponsored by the 
Air Force Office of Scientific Research, 
the Office of Naval Research, the Office 
of Ordnance Research, and the National 
Science Foundation. The speakers in- 
clude: H. Julian Allen, Ames Research 
Center, NASA; Luigi Broglio, Mem. 
ASME, University of Rome, Italy; Jo- 
hannes M. Burgers, University of Mary- 
land; Francis Clauser, The Johns Hopkins 
University; Hugh L. Dryden, Fellow 
ASME, National Aeronautics and Space 
Administration; Wilfred H. Dukes, 
Bell Aircraft Corporation; Antonio 
Ferri, Polytechnic Institute of Brooklyn; 
Richard R. Heldenfels, Langley Re- 
search Center, NASA; Wolfgang B. 
Klemperer, Douglas Aircraft Company, 
Inc.; Leslie S. G. Kovasznay, The Johns 


Hopkins University; Hans W. Liep-. 


mano, California Institute of Tech- 
nology; Gordon N. Patterson, Uni- 
versity of Toronto, Canada; Sir Geoffrey 
Taylor, Cambridge University, England; 
R. H. Thielemann, Deutsche Versuch- 
sanstalt fiir Luftfahrt, E. V. Germany. 

Dr. Durand was professor of me- 
chanical engineering at Stanford Uni- 
versity from 1904 until 1924. After his 
retirement he edited the six-volume 
work entitled ‘‘Acrodynamic Theory,” 
which is still one of the important 
source works of information on aero- 
dynamics. During World War II, 
when he was in the middle 80's, he 
was active in Washington in organizing 
research and development in jet propul- 
sion. In Dr. Durand's honor, the 
Acroscience Laboratory of Stanford Uni- 
versity will be renamed the Durand 
Laboratory during the conference. 
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Attendance at the conference is not 
restricted. There will be a registration 
fee of $3 per person. Room and board 
will be available on the Stanford Campus 
for those who make arrangements in 
advance. The papers presented at the 
conference will be published in a volume 
of Proceedings. Further information 
may be obtained from Dr. Nicholas J. 
Hoff, Head of the Division of Aero- 
nautical Engineering, Stanford Uni- 
versity, Stanford, Calif. 


Two Research Reactors 
Operational at Columbia 


University, which 20 years 
ago conducted the nation’s first experi- 
ments in atomic fission, has expanded its 
nuclear program to teach young en- 
gineers how to find practical uses for 
this enormous energy source, John R. 
Dunning, Mem. ASME, dean of the 
School of Engineering, announced. 

The University placed the second of 
two “‘subcritical’’ atomic reactors in 
operation on the Morningside Heights 
campus early in April. 

Dean Dunning, a pioneer in the nu- 
clear energy field, said the two reactors— 
both uniquely designed for experimental 
purposes—make the University’s new 
Nuclear Science and Engineering Pro- 
gram fully operational. 

The Dean said the program, directed 
by Prof. Thomas B. Drew, is designed to 
train a ‘‘new and scarce breed"’ of en- 
gineers called nuclear engineers. These 
men, he said, combine engineering skills 
with a knowledge of nuclear science to 
solve countless problems in industry, 
agriculture, and medicine. 

Dr. Dunning, who, as an associate 
professor at Columbia, conducted the 
first U. S. demonstration of nuclear fis- 
sion early in 1939, said there is an acute 
shortage of nuclear engineers. 

The shortage is so severe, he said, 
that the Atomic Energy Commission is 
providing colleges and universities with 
funds to purchase equipment to train 
engineers who can put nuclear discoveries 
into use. 

Columbia has been awarded two AEC 
grants totaling nearly $76,000. The 
money was used to build the two re- 
actors—a graphite reactor pile and a 
water-moderated system—and to pur- 
chase basic nuclear-engineering equip- 
ment which will be used for counting 
radioactive particles and for measuring 
properties of nuclear materials. 

In the graphite reactor, 120 aluminum 
tubes containing 25 lb of uranium each, 
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are inserted in the five-ft-square, six-ft- 
high cubicle-shaped pile of graphite 
blocks. In the water system, up to 300 
tubes are suspended in a tank of water 
six ft high and four ft indiam. Graphite 
and water serve to moderate or slow 
down nuclear fission, thereby helping 
the reactors to work more effectively. 

In conventional nuclear reactors, the 
chain-reaction rate is controlled at a 
level just sufficient to keep it going. 
The Columbia reactors never achieve this 
“chain reaction."" They both function 
at the subcritical level where an amount 
of uranium just under the amount neces- 
sary for a chain reaction is inserted into 
the reactors. Dr. Dunning said this 
system is best for educational purposes 
and results in maximum safety. 

Dean Dunning praised the flexible 
design of the two reactors and said he 
believed they were the only two such 
reactors in the country. 

The graphite pile is surrounded by 
wooden panels. One side of each of the 
panels is covered with boron-impreg- 
nated paraffin. When the impregnated 
paraffin faces in toward the pile, the 
students can observe what happens as 
the boron absorbs the speeding neutrons. 

In a matter of minutes, the shields can 
be reversed, allowing the students to 
observe the actions of neutrons under 
opposite conditions. 

The reactors were designed by Dr. 
Edward F. Leonard, an assistant pro- 
fessor of chemical engineering, who is 
in charge of the laboratory portion of 
the new program. Dr. Erwin H. Amick, 


Edward F. Leonard, assistant professor 
of chemical engineering, lum bia 
University, places uranium elements 
into graphite pile. Reactor is used on 
the Morningside Heights campus in 
the new Nuclear Engineering Program. 
Dr. Leonard designed the pile. 


Jr., is chairman of the Chemical En- 
gineering Department. 

The graphite pile was assembled on 
the campus. The water-moderated unit 
was built by the Universal Nuclear 
Corporation of Jamaica, Long Island, 


Three New ECPD Brochures to Guide Young Engineers 


Turee new brochures to guide young 
engineers during their first few years 
after graduation have been announced 
by the Training Committee of the 
Engineers’ Council for Professional De- 
velopment. 

This new literature is published in 
support of the First Five Years program 
of ECPD. It is designed to assist the 
young engineer in the critical early 
years of the postgraduate period. 

Your First Five Years, outlines the 
challenge to the young graduate em- 
barking upon an engineering career, 
cites several guiding principles, and 
suggests a six-point professional de- 
velopment program. Ten cents a copy. 

Selected Reading for Young Engineers, 
contains a recommended reading list 
with suggestions in the fields of biog- 
raphy, travel, history, economics and 
sociology, psychology, philosophy, na- 


tural sciences, and general literature. 
Fifteen cents each; quantity discount on 
request. 

Personal Appraisal, Questionnaire, is 
designed to aid the young engineer in 
evaluating his progress periodically so 
that he may effectively plan his steps 
in future professional development. Ten 
cents each copy. 

All of these new publications are 
available as separate items or will be 
furnished with each purchase of the 
basic reference manual, ‘A Professional 
Guide for Young Engincers."’ This 
professional guide contains ‘“The Second 
Mile” papers of William E. Wickenden, 
and also includes a statement of the 
“Canons of Ethics for Engincers,”’ 
and the ‘Faith of the Engineer.” 
The Guide and three brochures cost $1. 
Write ECPD, 29 West 39th Street, New 
York 18, N. Y. 
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Thomas J. Dolan, Vice-President, ASME Region VI, /eft, presents charter to 


members of the newly formed Valparaiso University Student 


ction. Represent- 


ing the student engineers are: left to right, William Raabe, Student Section chairman; 


James Horn, vice-chairman; an 


Martin Company engineer tests radio- 
isotopic “battery” which won 1958 
Miniaturization Award. The 5-lb atomic 
generator can produce power during its 
lifetime equivalent to that of dry-cell 
batteries 300 times its weight. Award 
is sponsored by Miniature Precision 
Bearings, Inc., Keene, N. H 


Honors and Awards. Detizevy W. 
Bronx, Hon. Mem. ASME, president, 
National Academy of Sciences, is the re- 
cipient of the first honorary degree con- 
ferred by the University of California on 
its La Jolla campus. 

James R. Kirwan, Jr., President 
Eisenhower's first Special Assistant for 
Science and Technology Research, has re- 
ceived the 1959 Washington Award ‘‘for 
exceptional leadership and achievement 
in scientific and technological education 
and distinguished service to his country 
and mankind.’ The Washington Award 
is the highest national honor given to an 
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Arnold Hilgenkamp, secretary. 


Mervin J. Kelly, retiring chairman and 
former president, Bell Telephone Labo- 
ratories, has been appointed consult- 
ant by IBM and by Bausch & Lomb. 
Mr. Kelly is the recipient of the year’s 
Stevens Honor Award. He is also the 
recipient of the John Fritz Medal. Mr. 
Kelly is chairman of the Industry Gifts 
Committee for the United Engineering 
Center Fund. 


Fellows of the ASME Chicago Section meet for an informal get-together. 


Seen here, 


left to right, F. S. G. Williams; J. D. Cunningham, past-president ASME; J. C. Witt; 
J. J. Kanter; T. S. McEwan; W. A. Dundas; R. D. Brizzolara; and R. F. Onsrud. 


engineer by his fellows. It is conferred 
on the recommendation of a commission 
representing the ASCE, AIEE, AIME, 
ASME, and the Western Society of En- 
gineers. 

Joxun R. Dunninc, Mem. ASME, dean 
of the Columbia University School of 
Engineering, who has played a key role 
in the development of the United States 
atomic energy program, has been awarded 
the Michael I. Pupin Anniversary Medal 
for ‘‘distinguished service to the na- 
tion.” 

Axrrep O. Scumipt, Mem. ASME, is 
the recipient of the ASTE Medal for his 


contributions as “‘an authority in the 
areas of machinability and thermodynam- 
ics of metals.’’ KennetH J. TricGer, 
Mem. ASME, received the ASTE Re- 
search Medal for his work as a “‘basic re- 
searcher in the fields of physical metal- 
lurgy, metal cutting and machinability 
of metals, and a developer of an analytical 
method of determining tool-chip inter- 
face temperatures.’’ Professor Trigger 
was the 1957 recipient of the ASME 
Blackall Machine Tool and Gage 
Award. 

Freperick Kruc, Mem. ASME, was 
designated by the Board of Governors 
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of the Copper Union Alumni Association 
as this year’s recipient of its highest an- 
nual award, the Gano Dunn Medal, 
for outstanding professional achieve- 
ment. 

Ropert A. W. Carzeton, president 
and founder of the Carleton Company, 
Inc., construction engineering firm, has 
been named the 1959 recipient of the 
Egleston Medal, Columbia University’s 
highest award for ‘‘distinguished en- 
gineering achievement.”’ 

Rosert H. Gopparp (1882-1945), 
distinguished American rocket pioneer, 
has been named posthumously the first 
recipient of the annual Louis W. Hill 
Space Transportation Award. The award, 
which carries a $5000 honorarium, was 
presented to the scientist's widow at the 
annual Honors Night Dinner of the In- 
stitute of the Aecronautical Sciences. 
The new award, administered by IAS, 
was established by the Louis W. and 
Maud Hill Family Foundation of Min- 
neapolis, Minn. 

New i MorrovucH P. 
O'Brien, Mem. ASME, has been named 
a director of McGraw-Hill Publishing 
Company, New York, N. Y. 

Guienn T. a member of the 
board of directors of Nuclear Science and 
Engineering Corporation, Pittsburgh, 
Pa., has been appointed by President 
Eisenhower to the President's Science 
Advisory Committee. The Committee 
advises the President on matters relating 
to American science and technology. 

Ernst W. Spannuaxe, Mem. ASME, 
has been appointed director of research 
and engineering of Raymond Interna- 
tional Inc. In his newly established 
position, Mr. Spannhake will be re- 
sponsible for design and improvement of 
equipment and machinery used by Ray- 
mond in its pile-driving, construction, 
pipelining, and manufacturing opera- 
tions. 

Lewis L. Strauss, Secretary of Com- 
merce, has appointed two observers to 
the Standards Council of the American 
Standards Association. They are Joun 
Green, director of the Office of Techni- 
cal Services, and A. T. McPuerson, as- 
sociate director, National Bureau of 
Standards. 


Campus Data. Grover Loznina, di- 
rector, Flight Safety Foundation, New 
York Airways, and Fairchild Engine and 
Airplane Company, has been named the 
first Lester D. Gardner Lecturer by the 
Department of Acronautics and Astro- 
nautics at Massachusetts Institute of 
Technology. The Lectures are made 
possible by a bequest of the late Major 
Garpner, Assoc. Mem. ASME, to spon- 
sor annual lectures on the history of 
aeronautics. 
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AEC Grant 


New Yorx University’s College of 
Engineering has received a grant of 
$6240 from the Atomic Energy Commis- 
sion for use in the education and training 
program of the College. The money 
will be spent for equipment to augment 
the subcritical nuclear reactor and the 
million-vole Van de Graaf ‘‘atom 
smasher’’ already installed at the Col- 
lege on NYU's University Heights 
(Bronx) campus. The new equipment, 
according to Dean J. R. Ragazzini, will 
be used by students working toward the 
master’s degree in nuclear engineering. 
Nuclear engineering courses have been 
offered by NYU since 1950. 


Nuclear Chemistry Lab 
Wits the aid of a grant from the U. S. 


Atomic Energy Commission, The Cooper 
Union Engineering School inaugurated 
this semester a laboratory course in 
nuclear chemistry for second-year chemi- 
cal engineering students. Working 
with the latest equipment, both station- 
ary and portable, students are learning 
to detect and to make measurements of 
radiation produced by cobalt-60, carbon- 
14, phosphorus-32, and radium. 


New Building 


Tue California Institute of Tech- 
nology, Pasadena, Calif., has received 
from the W. M. Keck Foundation and 
the Superior Oil Company a gift of $2'/: 
million for the construction of a new 
engineering building. The new build- 
ing will be located at the northwest 
corner of San Pasqual Street and Chester 
Avenue. 

The proposed five-story structure, with 
two floors below ground, will consist of 
a laboratory of engineering materials, a 
laboratory of sanitary engineering, and 
a laboratory of hydraulics and water 
resources. 


A course designed to present patent problems and procedure, and to aid local firms 
toward developing new products, was offered at the Portland State Extension Center, 


Portland, Ore. 


Extension Center; and John G. Barnett, U. S. 
ing left to right, Elmer A. Blackhorn, patent attorney; and Robert C. Portouw, chair- 
man, ASME Oregon Section. 


The Oregon Section ASME was co-s 
U. S. Small Business Administration and Portland 
details for the course are, seated left to 


nsor of the course with the 


xtension Center. Preparing 
right, Dr. Milton Davis, Portland State 
mall Business Administration. Stand- 


> 
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A new strain of robots, with the ability to lift half a ton of 
dead weight or repair delicate machinery, is emerging to help 
man tame the atom. The Babcock & Wilcox Company’s 
Atomic Energy Division is developing the automatons. 

B & W engineer is shown, /eft, making a minor adjustment on 
the largest of a six-man robot “team” being developed to do 
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NSF Research Grants 


Tue National Science Foundation has 
announced the award of 56 grants rotal- 
ing approximately $800,000 to 54 educa- 
tional institutions for the purpose of con- 
ducting programs in Research Participa- 
tion for Teacher Training in summer, 1959. 


} A scale model of the Yankee 


Atomic Electric nuclear power 
lant being built by Stone & 
ebster Engineering Corpora- 
tion, at Rowe, Mass., is helping 
engineers and scientists vis- 
ize problems in the design 
of the plant. Charles T. Chave, 
Mem. ASME, /eft, and Walter 
C. Woodman, Mem. ASME, 
discuss features of the nuclear 
steam generator inside the 125- 
ft diam steel sphere. Shown on 
the model is one of the primary 
loops, with steam generator, 
pump and piping, and the re- 
eat exchangers for 
eed and bleed. Space is tight 
since the design calls for the 
lowest — initial invest- 
ment. ause of the space re- 
strictions, the model is helping 
solve problems of piping flexi- 
bility, drainage, shielding, man- 
power access, missile protec- 
tion, and accessibility of valves 
and equipment for maintenance 
in place or removal. Another 
use of the model that has been 
found invaluable is the co- 
ordination of mechanical en- 
gineering and structural design. 


maintenance and repair work in radioactive areas. At right, 
nuclear specialist uses closed circuit television to study the 
response of a robot tow-truck to his commands. The facility, 
developed for use in radioactive fields, also will contain a pipe 
welder, pipe cutter, 50-ton capacity crane, and mobile manipu- 
lator capable of duplicating 48 human arm and hand functions. 


The programs are designed co provide 
research experience for about 550 teachers 
of science and mathematics from second- 
ary schools, junior colleges, and small 
colleges. 

Teachers will participate directly in 
scientific research in the laboratories of 
universities and colleges, or in field re- 
search programs, alongside experienced 
scientific investigators. The research ac- 
tivity will be supplemented by seminars 
and lectures on research methods and 
advances. 


Computer Control 

Co-operative effort by Daystrom, Inc., 
and Universal Oil Products Company has 
resulted in successful pilot plant applica- 
tion of the first computer-operated con- 
trol system for continuous processing. 
This accomplishment resulted from sev- 
eral years of co-ordinated activity by 
Daystrom and Universal. It is expected 
to broaden the applications for contin- 
uous processes by controlling operations 
too complex for previously available 
systems. 

A joint statement, issued by the firms, 
said: ‘The major significance of this com- 
bined effort lies in the emergence of a 
unique service to the entire petroleum and 
petrochemical industries. For the first 
time, refiners will have access to the ad- 
vantages of electronic computer control 
applied to processes by companies highly 
skilled in the petroleum, petrochemical, 
and electronic fields."’ 
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IBM 709 at UCLA 


America’s first university computer 
center specializing in complicated busi- 
ness management problems was dedicated 
Jan. 29, 1959. The $5 million Western 
Data Processing Center is at the Univer- 
sity of California at Los Angeles. 

A $3'/, million IBM 709, most power- 
ful commercial electronic computer made 
by the firm, has been given to the univer- 
sity. 

The computer's impressive accomplish- 
ments include the ability to make up to 
2,400,000 **decisions’’ per minute in terms 
of true and false answers, memorizing 
over 1 million bits of information at one 
time, and simultaneously reading, writ- 
ing, and computing. 

Broad areas of the Center's research 
will include studies of a universal pro- 
gramming language to facilitate com- 
munication among different computers; 
of information flow within, to, and from 
a business system; and of the problems of 
a highly centralized data processing sys- 
tem operating in a decentralized business. 


Automation Language 


Leavers of the Air Force, science, and 
industry have announced the develop- 
ment of a mechanical-brain language. 
The language consisting of 107 words, 
will enable mechanical brains to supervise 
other electronic machines producing such 
items as airplane and missile parts. The 
use of the system, called Automatically 
Programmed Tools, will make possible 
better airplanes and missiles, probably at 
great savings. The brain can easily use 
the language to produce a scaled-down 
version or an enlarged version of any 
machine or tool. 

The project is the joint effort of M. I. 
T., the Air Force, and the Aircraft Indus- 
tries Association. 


Atoms in Competition 


Atomic energy development should be 
placed in the hands of industry where it 
can be accelerated through commercial 
competition and ‘‘competition between 
the minds of men,"’ it was proposed by 
Alfred Iddles during the keynote address 
which opened the Cincinnati Council on 
World Affair’s Fifth Annual Conference 
on International Affairs, held at the 
Sheraton-Gibson Hotel, Cincinnati, 
Ohio, January 30. 

Mr. Iddles, Fellow ASME, former 
president of the Atomic Industrial Forum 
and retired president and currently a 
director of The Babcock & Wilcox Com- 
pany, said that more rapid advancement 
of economic nuclear power will benefit 
the United States abroad. 


MECHANICAL ENGINEERING 


Technical Meetings 


and Technical Con- 
ventions, 1959-1964"’ is a valuable 29- 
page booklet which lists national, re- 
gional, and state meetings of more than 
a hundred technical groups. The pub- 
lication is in three sections. A chrono- 
logical listing gives date, location, head- 
quarters, meeting title, and sponsoring 
organization. An appendix lists, in 
alphabetical order, the organizations, 
their addresses, and the name and title of 
the person to contact for further meeting 
information. There is a three-part index 
for convenient reference—by technical 
field, location of meeting, and sponsoring 
organization. Published by Industrial 
Relations News Inc., 230 West 41st Street, 
New York 36, N. Y.; the booklet costs $4. 


Economics of Manpower Market 


**An Economic Analysis of the Market 
for Scientists and Engineers’’ was done 
by A. A. Alchian, K. J. Arrow, and 
W. M. Capron, under the sponsorship 
of The Rand Corporation, 1700 Main 
Street, Santa Monica, Calif. 

The 125-page study attempts to deter- 
mine whether there is now or has been in 
the recent past a ‘‘shortage’’ of scien- 
tists and engineers, and if so, in what 
sense a shortage can exist. Reasons for 
seeking a greater supply of scientists and 
engineers are discussed, and four possible 
defects in the economic system that affect 
demands for scientists and engineers are 
considered. Arguments about the effi- 
ciency of our educational system are 
evaluated, and a case is made for the 
policy of differential pay for teachers ac- 
cording to the scarcity of their speciali- 
ties. 


Marketing Operations 


“Tomorrow's Corporate Marketing 
Operations,’’ a symposium, at the Na- 
tional Association of Manufacturers’ 63rd 
Congress of American Industry, reporcs 
the views of seven leading executives. 
The thesis that marketing is not merely 
an ‘‘isolated function of management” is 
supported by the character of the panel— 
representatives of engineering, finance, 
manufacturing, marketing, and a com- 
pany president. 

Fenton B. Turck, Fellow ASME, was 
moderator of the panel; Clarence H. 
Linder, Mem. ASME, and J. Keith 
Louden, Fellow ASME, were among the 
panel members. 


Copies of the 13-page transcript of the 
symposium may be obtained from the 
National Association of Manufacturers, 
Marketing Committee, 2 East 48th 
Street, New York 17, N. Y. 


Executive Selection 


“Executive secection: How Psy- 
chologists Can Help’ is management's 
first handbook in the use of psychology as 
a Management tool. The authors, grad- 
uate students of the Harvard School of 
Business Administration, have conducted 
intensive interviews with psychologists 
who are currently dealing with manage- 
ment problems. To balance this they 
interviewed a number of managers who 
have employed psychologists, particu- 
larly in executive selection. 

The book follows the process from find- 
ing a psychologist, through introducing 
him to the company, right up to the con- 
clusion reached by the psychologist; 
how he reports his findings to manage- 
ment and how an executive can weigh the 
results in the final selection. 

The 127-page book costs $12.50, and is 
published by Management Reports, Box 
136, Cambridge 38, Mass. 


Shell Molding 


on Shell Molding” 
is a selected list of over 200 annotated 
references to books, reports, and maga- 
zine articles, published from 1952 to 1958. 
It covers all aspects of shell ‘molding, 
including theory, principles, production 
practice in large and small ferrous and 
nonferrous foundries, materials, design, 
testing methods, equipment, and costs. 
There are papers on the application of 
shell molding to the manufacture of 
waveguides, heaters, electric-motor parts, 
gears, seal rings, valves, pipe flanges, 
bells, and the like. 

This *‘ESL Bibliography No. may 
be purchased from the Engineering 
Societies Library, 29 West 39th Street, 
New York 18, N. Y.; price is $2. 


Selected Reading 


In an effort to guide the young engi- 
Neer to proper and competent sources in 
cultural and intellectual fields outside of 
his profession, an ECPD Committee has 
prepared a brochure, “‘Selected Reading 
for Young Engineers."' The reading list 
includes suggestions in the field of biog- 
raphy, travel, history, sociology, psy- 
chology, philosophy, natural sciences, 
and literature. 

The pamphlet costs 15 cents; for copics 
write to: Engineers’ Council for Pro- 
fessional Development, Training Com- 
mittee, 29 West 39th Street, New York 
18, N. Y. 
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NBS Research 


**Researcu Highlights of the National 
Bureau of Standards,"’ annual report, 
fiscal year 1958, is now available. The 
138-page book describes in varying detail 
a wide range of scientific studies, labora- 
tory experiments, instrument develop- 
ments, and technical publications. The 
book costs 45 cents and is for sale by the 
Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D.C. 


Air-Pollution Control 


Resutts of a 30-month survey on 
pollution emissions from petroleum re- 
fineries are now complete and have been 
published by the Los Angeles County Air 
Pollution Control District on behalf of a 
Joint Committee representing the APCD, 
the United States Public Health Service, 
California State Department of Public 
Health, and the Western Oil and Gas 
Association. 

The final report entitled, ‘‘Emissions 
to the Atmosphere From Petroleum Re- 
fineries in Los Angeles County,’’ marks 
the ninth and last report prepared under 
the direction of the joint Federal, State, 
and District project to evaluate petroleum 
refining emissions in this area. The 
final report (Report No. 9) is available 
at $3 a copy. Earlier reports published 
by the Joint Project group are available 
singly at prices ranging from 50 cents to 
$2, and may also be purchased as complete 
sets, including Report No. 9, at a total 
cost of $12. 


Science Information News 


Science Information News is a new pub- 
lication of the National Science Founda- 
tion. The bimonthly has been designed 
to meet the need for reporting and ex- 
changing news of world-wide activities 
in science communication and documen- 
tation. 

The periodical is available at 25 cents 
for a single copy and on subscription for 
$1.25 per year through the Superintend- 
ent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 


Research and Test Reactors 


*“‘Resgarcn and Test Reactors’’ is a 
new book of nuclear-reactor information 
including data especially declassified for 
this publication. The 297-page book 
was published recently by The American 
Society of Mechanical Engineers. 

The volume contains detailed informa- 
tion on 53 research reactors located in the 
United States and 42 reactors situated in 
Canada, South America, Western Europe, 
Asia, and Australia. Power output for 
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those reactors ranges from zero watts to 
over 175,000 kilowatts, with reactor 
facility costs from a few thousand dollars 
to over $50 million. The information is 
the latest available; as an example, some 
of the data for the Savannah River 
305 Test Pile were declassified as recently 
as August 19, 1958, so that they could 
be published in this volume. 

The Technical Data Committee of the 
ASME Nuclear Engineering Division 
has supervised preparation of this edition. 
This is the Committee's second pub- 
lishing effort, the first being “‘Nuclear 
Reactor Plant Data: Power Reactors, 
Volume I."" This first volume covered 
reactors being designed and built for the 
production of electric power. ‘‘Re- 
search and Test Reactors, Volume II"’ 
is similar in form and organization. 

Price of ‘‘Research and Test Reactors”’ 
is $7.50. The book may be obtained 
from the ASME Order Department, 29 
West 39th Street, New York 18, N. Y. 


Power Boilers 


““SucGesteD Rules for Care of Power 
Boilers,’’ Section VII, 1959 ASME Boiler 
and Pressure Vessel Code, recently 
has been issued. The 52-page section 
covers rules for routine operation, 
operating and maintaining boiler ap- 
pliances, rules for inspection, rules for 
prevention of direct causes of boiler 
failures, partial rules for installation, 
rules for operating and maintaining 
power boiler auxiliaries, and control of 
chemical conditions. Copies are $2.25, 
and obtainable from the ASME Order 
Department, 29 West 39th Street, New 
York 18, N. Y. 


Flow Measurement 


‘““Frow MeasureMent,”’ chapter 4 of 
part 5, Instruments and Apparatus, the 
latest supplement to ASME Power Test 
Codes is now available. This 91-page 
second edition of chapter 4 deals only 
with the three most extensively used 
types of differential head metering units, 
namely, the square-edged orifice, flow 
nozzle, and venturi tube. Included in 
this chapter is information on the con- 
struction of these three elements, recom- 
mended techniques governing tests, neces- 
sary equations for computing rate of flow, 
examples to illustrate the application of 
typical data, a discussion of tolerances 
applicable to certain of the factors 
involved in the measurements, and an 
outline of the major advantages and 
disadvantages of various types of primary 
elements. The supplement costs $5, 
and may be obtained from the ASME 
Order Department, 29 West 39th Street, 
New York 18, N. Y. 


Atmospheric Pollution 


‘Instruments for the Study of Atmos- 
pheric Pollution,’ third edition, is 
now available. The report is one of a 
series of continuous activities of Sub- 
committee No. 2 on Current Projects 
and Trends of the ASME Committee on 
Air-Pollution Controls. 

The 23-page revised and up-to-date 
booklet, with alphabetical reference 
list appended, costs $2. Copies may be 
obtained from the ASME Order Depart- 
ment, 29 West 39th Street; New York 18, 
N. Y. 


Who's Who in Engineering 


Tue 1959 edition of ‘Who's Who in 
Engineering,” cighth edition, a compre- 
hensive biographical volume of the 
nation’s outstanding engineers, which 
also includes a directory of engineering 
and engineering-connected groups, has 
just been published. 

Produced under standards of qualifica- 
tion established by the Advisory Com- 
mittee of Engineers Joint Council, the 
publication includes 18,000 engineers. 

“Who's Who in Engineering’ is 
published by the Lewis Historical 
Publishing Company, Inc., 265 West 14th 
Street, New York 11, N. Y. 


PR for Engineers 


““Wuat's Muffling the Voice of the 
Engineer’’ was the subject of an Engi- 
neering Public Relations Forum spon- 
sored by EJC. A panel of engineers, 
editors, and public-relations men were 
the guests of the Public Relations Com- 
mittee of EJC. 

A 25-page booklet, an edited tran- 
script of the Forum, has been prepared 
and costs 50 cents. Copies may be ob- 
tained from Engineers Joint Council, 
29 West 39th Street, New York 18, N. Y. 


Personal Appraisal 


Youne engineers are eager to achieve 
professional recognition as quickly as 
possible. The development of technical 
and personal qualifications and adherence 
to professional standards are essential 
to this goal. Engineers’ Council for Pro- 
fessional Development now has availa- 
ble a personal appraisal form designed 
to help the young engineer evaluate his 
progress in this direction. ‘‘Personal 
Appraisal’’ is one of six points of the 
‘First Five Years'’ program planned to 
aid in the development of young engi- 
neers. Copies of the form are 10 cents, 
and are available from Engineers’ Council 
for Professional Development, 33 West 
39th Street, New York 18, N. Y. 
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THE SCORE BY SECTIONS 
AS OF MAY 1, 1959 


Per 
Cent 
of 
SECTION Quota 
1 Waterbury 182.1 
2 Cincinnati 152.3 
3 Canton-Alliance-Massilion 146.4 
4 Dayton 142.1 
5 Worcester 120.9 
5 Atlanta 119.8 
7 Hudson-Mohawk 116.7 
8 Olean 105. 
9 Northwest Florida 102 
10 West Virginia 
12 Central Indiana 
13 Hawaii 


14 Southern Tier 

15 Rock River Valley 
16 Central Michigan 
17 Rochester 

18 Birmingham 

19 Providence 

20 lowa-lilinois 

21 Delaware 

22 Anthracite-Lehigh 
23 Youngstown 

24 Metropolitan 

25 Mid-Hudson 

26 Central lowa 

27 Milwaukee 

28 North Alabama-Mississippi 
29 Fairfield County 
30 Nebraska 


SSSR} 

SSN NOM SUNOS 


DAD 


New Orleans 
Eastern North Carolina 


‘on, D. C. 
Greenville 
St. Joseph Valley 


31 Detroit 64. 
32 Pittsburgh 63.8 
33 Minnesota 63.0 
34 59. 
35 Chicago 57.8 
36 Akron 56. 
37 Baltimore 56. 
38 Kansas City 56. 
39 Cleveland 55.9 
40 Central Illinois 55.0 
41 Columbus 54. 
42 San Diego 52.5 
43 Western Washington 51.4 
44 Syracuse 48.8 
45 estern Massachusetts 48.4 
46 Columbia Basin 47. 
47 Mid-Jersey 
48 Boston 46. 
49 Arizona 46 
50 Sabine 43. 
51 Philadelphia 41. 
52 Westmoreland 41. 
53 Central Savannah River Area 40. 
54 New London 39. 
55 New Haven 38. 
56 Inland Empire 37.4 
57 New Mexico 36. 
58 Piedmont-Carolina 34. 
59 East Tennessee 34. 
60 St. Louis 34. 
61 San Francisco 33. 
62 Ontario 33.6 
63 Utah 31. 
64 South Texas 29.5 
65 Savannah 

66 Toledo 

67 Central Kansas 

68 Rocky Mountain 

69 Mid-Continent 

70 Louisville 2 
71 Central Pennsylvania ] 
72 Los Angeles € 
73 Hartford 
74 Buffalo ( 
75 Virginia 

76 Mexico 0 
77 North Texas 7 
78 

79 

80 

81 

82 

83 

84 

85 


ew England 
7 Mohawk Valley oe 
88 Florida 

89 Susquehanna 


4 
2 
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Cincinnatians mark their achievement as the first community in the nation “over- 
the-top” in all Founder Society sections in the United Engineering Center cam- 


paign. $45,120 already has been 
president, Cincinnati Gas & Electric 


ledged by 883 members. 
., chairman of the Cincinnati Sponsor Grou 


Ernest B. Fields, 


which led the Member Gifts Campaign in the Queen City, receives a token of appreci- 


ation from the local Section representatives. 


Left to right: Cornelius Wandmacher, 


University of Cincinnati, chairman for ASCE Cincinnati Section; Julian E. Tobey, 


Avgetocwen Coals, Cincinnati representative, AIME Ohio Valley Section; 


Ernest 


ields; Lester L. Bosch, partner, Bosch & LaTour, general chairman and chair- 
man for ASME Cincinnati Section; Kenneth H. Pettengill, Arnold Hoffman & Co., 
chairman for AIChE Ohio Valley Section; Willard A. Farris, Corps of Engineers, 
USA, chairman for AIEE Cincinnati Section. 


ASME Lags in Building Campaign 


Record of Achievements for United Engineering Center Is Poor 
UEC Building Fund (as reported on May 8, 1959) 


Member Gifts Campaign Status 
Number of Per Cent 
Quota Subscriptions Subscribers of Quota 
ASCE $800 ,000 $ 491,478.38 7,916 61.43 
AIME 500 ,000 270,423.13 3,832 54.08 
p> ASME 800 ,000 501,359.20 10,213 62.67 
AIEE 900 ,000 745 , 566.86 19,820 82.84 
AIChE 300 ,000 290 815.43 6,904 96.94 
AICE 80 ,000 20,768.33 4l 25.96 
AlindE 70,000 19,424.00 484 27.75 
SWE 7,000 2,162.00 7 30.89 
AWS 60 ,000 4,614.17 53 7.69 
ASHRAE 541.00 23 
er A 7,328.91 197 
$2,354 426.41 49,488 


Total Member Gifts 


Tue ASME Member Gifts Campaign, 
after 14 months of activity, is still short 
of its goal by more than $300,000. A few 
Sections have reached or exceeded their 
quotas, but the majority have made little 
or no measurable progress. 

Although ASME'’s percentage of quota 
reached is not the lowest of all partici- 
pating socicties, its record of achievement 
is substantially exceeded by several 
others. The American Institute of 
Chemical Engineers, for example, has 
reached more than 95 per cent of its quota, 
and the American Institute of Electrical 
Engineers has received contributions from 
twice as many members as has ASME. 

Since an obligation has been assumed 
by ASME, the consensus is that the So- 
ciety will reach its quota. Underscoring 


the need for speedier completion of the 
Member Gifts Campaign, however, is the 
fact that, at the present rate, it would take 
the Society another year to reach its 
quota. Originally the campaign was 
to be completed in November, 1958. 
Although the disappointing rate of re- 
turn has contributed to delay in construc- 
tion of the Center, United Engineering 
Trustees recently announced a new sched- 
ule for future work. It calls for comple- 
tion of working drawings by August 30, 
confirmation of guaranteed limit of cost, 
by September 30, and commencement of 
construction on October 15 of this year. 
Construction is scheduled for comple- 
tion on March 15, 1961, with final occu- 
pancy requirements to be finished by July 
1, 1961. 
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1959 Joint ASME-AIChE Heat Transfer Conference to Be Held at University of Connecticut, 


Storrs, Conn., Aug. 9-12 


The campus of the University of Con- 
necticut at Storrs will be the site of 
the Third Annual ASME-AIChE Heat 
Transfer Conference sponsored by the 
ASME Heat Transfer Division and the 
AIChE Heat Transfer Division. 

Twelve technical sessions have been 
announced by the Technical Program 
Committee. The ASME portion of the 
program is comprised of 15 technical 
papers to be presented by the authors. 

Several plant trips have been scheduled 
including visits to the Pilot Radiator 
Laboratory, Heat Exchanger Laboratory, 
and Radiator Test Stands of the Canel 
plant of Pratt & Whitney. Advance 
reservations and proof of U. S. citizenship 
are required. The Combustion Engi- 
neering plant has a trip planned limited 
to 35 registrants only. Proof of U. S. 
citizenship also is required. Available 
to interested persons will be a visit to 
Critical Facilities, Mechanical Labora- 
tory, Material Development Laboratory, 
and possibly the Submarine Prototype 
Power Plant. 

Events for the women have been 
planned and baby-sitting facilities will 
be provided for those who intend to 
bring the whole family. Among the 
high lights on the social agenda for the 
family will be a ‘‘genuine’’ New England 
shore clambake. 

All engineers interested in attending 
this Conference are urged to register in 
advance so that the Host Committee will 
have sufficient time to provide adequate 
housing. 


P MONDAY, AUGUST 10 


Session 1 10:00 a.m. 
Fluid Mechanics and Heat Transfer in Vertical 
Falling Film Systems,' by A. E. Dukler 

Measurements of Average Heat-Transfer Co- 
efficients for Helium and H: Flo in a Smooth 
Tantalum Tube at High Surface Temperature,' 
by H. J. Newman 

Heat Transfer to Fluids piostes With Velocity 
Pulsations in a Pipe,':* by E. Romie 
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Transfer in Through Ducts,'.? 


A Y. Kuo, H. T. lida, J. Taylor, and 
Kreith 
Session 2 10 :00 a.m. 


Triangular Grids for Heat-Flow Studies,' by 
G. M. Dusinberre 

Effect of Thermocouple Cavity Near Heat Sink 
Surface on Sink Temperature Distribution and 
Its Measurement,' by J. B. Beck and H. Hurwics 
Measurement of Thermal Conductivities of 
Gases at by R. G. Vines 
(Paper No. 

Thermal Panto of Some Mesomorphic 
Compounds,' by J .B. McCoy and L. S. Kowalcsyk 


Session 3 2:00 p.m. 
Approximate Theory for Film on Vertical 
Surfaces,’ by Y. Y. Hsu and J. W Westwater 
Basivaiont Thermal Diffusivity and Heat Trans- 
fer in Boiling,’ by J. Chang and N. W. Snyder 
Populations of Active Sites in Nucleate me 
Heat Transfer,' by R. F. Gaertner and J a 
Westwater 


! Paper not available—see box on this page. 
* Reviewed and approved papers; all others 
still in process of review. 


Availability of Papers 


Onty numbered ASME papers 
in this program are available in 
separate copy form until June 1, 
1960. Copies may be obtained 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
New York. Prices are 40 cents to 
members of ASME and 80 cents 
each to nonmembers. Payment 
may be made by check, U. S. post- 
age, free coupons, or coupons may 
be purchased from the Society. 
The coupons in lots of ten are 
$3 to members and $6 to non- 
members. Papers must be ordered 
by the paper numbers in this pro- 
gram, otherwise the order will be 
returned. The final listing of 
available technical papers will be 
found in the issue of MecHaNnicaL 
ENGINEERING containing an ac- 
count of the Conference. 


Role of Surface Conditions in Nucleate Boiling,’ 
by P. Griffith and J. D. Wallis 


Session 4 3:00 p.m. 

Radiant Within an Enclosure— 

Parts 1, 2, 3,5 by V. Dunkle and J. T. Bevans 

Heat Transfer From Pre-Mixed Gas Fumes ina 

se by D. W. Sundstrom and S. W. 
urc 


TUESDAY, AUGUST 11 


Session 5 9:30 a.m. 
Variable-Densi Fluid Model for Two- 
Phase Flow Wi Reference to Steam- 


Water Flow,'.? by S. G. Bankof 

Effect of Electrolytic Gas Evolution on Heat 
Transfer,' by F. O. Mixon 

Two-Phase Flow Rates and Pressure Drops in 
Parallel Tubes,' by H. L. Folts and R. G. Murray 
Theory of Local Boiling Burnout and Its Applica- 
tion to Existing Data,’ by L. Bernath 

Natural Circulation Loop Heat Transfer,’ by 


J. H. Boggs 


Session 6 9:30 a.m. 
Radiation Fin Effectiveness,' by J. G. Bartas and 
W. Sellars 

Radiation Fin Efficiency for Cap-Pigatpast 
Heat ‘ao in a Circular Fin,';* by R. L. Chambers 
and E. V. Somers 


Ss a Characteristics of Fabrics from 1-23 

2 by R. V. Dunkle, F. Ehrenberg, and 
T. Gier 

Radiant Heat Transfer the Atmosphere,’ 

by J. H. Chin and S. W. Churchill 


Session 7 2:00 p.m. 
Condensation on a Rota’ Horizontal Surface,' 
by K. O. Beatty, Jr., and S. S. Nandapurkar 


r in Pressure of a Non- 
. W. Akers, J. E. Crawford, 


of Va 
conden: as,' by 
and S H Davis, Jr. 

Heat During Condensation Inside a 
Horizontal Tube,’ by W. W. Akers and H. F. 
Rosson 

Local Heat-Transfer Coefficients and Pressure 


Drops for Refrigerant-22 and a in a 

Horizontal Tube,' by M. Aliman, R. H. Norris, 

and F. W. Staub 

Large-Scale Plant lysis of Colb Hougen 
logy,' by D. Q. = “et al. 

Session 8 3:00 p.m. 


Freezing of a Growing Liquid Column,'*? by 
G. Horvay 
Temperature Distribution in Solids With Electric- 
Heat Generation and Temperature Dependent 
Properties,' by R. P. Stein and M. U. Gustein 
Transient One-Dimensional Heat-Conduction 
Analysis for Heterogeneous Structure Including 
an Arbitrary Surface,' by M. L. Miller 
Bighal Computer Solution for Transient Heat- 
Transfer Problems,’ by J. T. Anderson, J. M. 
Botje, and W. K. Koffel 
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D> WEDNESDAY, AUGUST 12 


Session 9 9:30 a.m. 
Turbulent Boundary-L Experiments 
a Correlation With Fiat Plate Data,':* by 


Bradfield 
Stream Slip-Theoretical Prediction From Mo- 
mentum Medel, by S. Levy 

Effect Uys Heat Trans- 
fer for Leminar Flow Across a t Plate,':? by 
R. D. Cess 
Laminar Transfer from Isothermal Spanwise 
Strips on a Flat Plate,? by H. H. Sogin (Paper 
No. 59—HT-1) 
Heat Transfer to Laminar Flow in Circular Tube 
With Arbi Circumferential Heat Flux,' by 


Session 10 9:30 a.m. 


Determination ~ Core Dimensions of Cross Flow 
Gas to Gas Heat Exchangers,' by P. S. Lykoudis 
and R. M. Shastri 
Heat-Transfer Rates for Parallel Flow i 
Metals | Tube Bundies,! by O. E. Dwyer 

A. Friedland, and P. S. T: 

Assessment of eaten Data,' by S. K. 
Jenssen 


True Temperature ag | a 1-2 Divided 
Flow Heat by . Schindler and 
H. T. Bates 

Organization of Heat-Exchanger Program on 
Digital Computer,' by J. J. Taborek 

Session 11 2:00 p.m. 


Conductive Heat Transfer in a oe 
Analysis of Computational Meth ny 
Reliability,‘ by H. Hurwics ard M. S. Klamkin 
Heat Transfer From Yawed Cylinders in Rarefied 
Air Flows,'.* by L. V. Boldwin, V. A. Sandborn, 
and J.C. Lawrence 

Influence of Free Stream Turbulence on the 
Heat Transfer From Cylinders,'.* by A. 

Unsteady Turbulent Heat Transfer in Tubes, 
b 2.3 y Sparrow and R. Siegel (Paper No. 59— 


Session 12 3:00 p.m. 


Heat Transfer to a Packed Bed From Finned 
Tubes,' B. D. Phillips 

Effective Bed Thermal Conductivity of a Bed 
Packed With Molecular Sieve ‘Adsorbent,! by 
B. D. Phillips and F. W. Leavitt 

Heat Transfer in Baffied, Jacketed, Agitated 
Kettles,' by G. Brooks and 

Heat Transfer to Cooling Tube in a 
Bed Nat BY, J. London and 
aity, Jr. 


1 Paper not available—see box on page 130. 


? Reviewed and approved papers; all others 
still in process of review. 


Tuere is no known formula, equation, 
or recipe handy for the meeting planner 
which automatically promises a success- 
ful, profitable event. 

However, here are the findings ob- 
tained by a 26-member convention- 
evaluation team financed by the W. K. 
Kellogg Foundation: 

Exhibits: Received the highest rating. 
Members appreciate exhibits that inform, 
that explain new ideas and products. 
While they do not go for exhibits that 
try to overwhelm and oversell, they 
appreciate talking with company repre- 
sentatives who can answer questions 
about product use. 

Speakers: ‘‘Topics’’ (subject matter) 


far outweighed ‘‘Speakers’ names’’ as 
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Inflation and continuing upward 
price trends loom as important adverse 
factors affecting our future prospects 
and well being, according to the 
ASME Board on Public Affairs. An 
increase in prices not only imposes 
tremendous hardship on a large seg- 
ment of our people who must live on 
fixed incomes, but it affects millions 
whose incomes fail to keep up with 
a continuous inflationary spiral. 

Even more damaging, however, can 
be the fact that the resulting increased 
costs can price our goods out of both 
domestic and export markets and 
seriously hamper us in our efforts to 
obtain and maintain full employ- 
ment. 

I believe it is accepted as the best 
economic opinion that inflation comes 
about (1) by continuing federal and 
local government budget deficits 
caused by undue spending of money 
obtained by borrowing, (2) by the 
upward push on prices of the “wage- 
price spiral’’ under the influence of 
union pressure, and (3) by the over- 
expansion of bank credit to finance 
an unwise expansion of facilities or 
consumer purchases on credit. 

In times of business depression and 
heavy unemployment some of the 


FIGHT INFLATION 


ASME Calls on Members to Act to 
Check Inflationary Forces. 
Month Ahead Is Critical 


The 


foregoing measures may be good and 
may serve to hasten recovery. When 
business begins to recover, as at pres- 
ent, and when unemployment begins 
to approach normal lower levels, 
such inflationary measures can be 
pursued only at the nation's peril. 

President Eisenhower has called on 
Congress and local governmental 
agencies to balance their budgets, to 
make current income from taxes 
equal necessary expenditures in so far 
as possible. He has asked labor and 
management to act in the near future 
so as to make further price increases 
unnecessary. 

It will be in the public interest, in 
the interest of every individual, and 
in the interest of ASME which is facing 
the effects of inflationary costs, if each 
member of our Society exerts his ut- 
most proper influence on his Congress- 
men, his municipal and state officials, 
and his associates in industry to 
urge them to make every possible 
effort to stop this inflationary price 


spiral now. ... . before the Federal 
spending budget becomes fixed in the 
months of June and July. Act now! 
Glenn B. Warren 
President, ASME 


Helpful Hints in Planning a Meeting 


drawing cards. Three fourths of the 
interviewees when asked why they chose 
a particular meeting, answered because of 
the ‘‘topic,’’ while only two per cent 
said “speakers.” 

Audience participation: Little correla- 
tion was found between successful ses- 
sions and audience participation. 

Advance preparation: Discussion 
groups that were brought together two 
or more weeks before the convention 
received high ratings. Adequate prepa- 
ration was stressed as the key to suc- 
cess. 

General sessions: Reccived the most 
complaints. Findings showed that ses- 
sions were too long. Reduce the pre- 
liminaries was the popular opinion. By 


the time people sit through the welcome, 
opening remarks, invocation, greetings 
from allied organizations, announce- 
ments, reports, recognition of a host of 
platform guests and introductions, they 
just are not in proper condition to be 
inspired. 

Chairmen: Generally speaking, chair- 
men received a clean bill of health from 
the interviewees. However, there were 
three weaknesses mentioned: (1) Failing 
to sense the mood of the audience and 
consequently to make program adjust- 
ments; (2) not handling audience 
participation too adroitly, and inability 
to leave a topic at the right time; and 
(3) not providing for some kind of sum- 
mary at the end of the meeting. 
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ASME Pittsburgh Section Conference on Pollution Marks City’s Bicentennial Celebration 


S. B. Ely, /eft, 


retired mechanical 


engineering 
professor, 
Carnegie Tech, 
retired 
superintendent 
of Bureau of 
Smoke 
Prevention, 
Pittsburgh, 
receives Fellow 
certificate from 
E. W. Jacobson 


Prof. Walton Forstall, 


ME Department, 
Carnegie Tech, and 
chairman, ASME 
Pittsburgh Section, 
presides at banquet 


Three ASME members honored at banquet 


left, president, 


Grade from 
E. W. Jacobson 


E. S. Howarth, /eft, 
chief, ME Div., Alcoa 
Research Labs, 
chairman, 

ASME 

Pittsburgh 
Section, 1957- 
1958, receives 
Certificate of 
Award from 

E. W. Jacobson, 
chief design 
engineer, 

Gulf Research 

and 

Development 
Company, 

and an ASME 
director 


W. L. Faith, 
managing 
director, 

Air Pollution 
Foundation, 
San Marino, 
Calif., 
banquet, 
speaker, dis- 
cusses Los Angeles’ 
air pollution 
problems 


G. Sinding-Larsen, 


Pittsburgh Piping 
and Equipment Company, 
receives award of Fellow 


Tue Pittsburgh Section of The Ameri- 
can Society of Mechanical Engineers, 
to mark the Bicentennial Celebration of 
the City of Pittsburgh, held a conference 
on pollution problems and solutions, 
April 20-21, at the Penn-Sheraton 
Hotel. 

Topically the subject was most ap- 
propriate. Time and again during the 
two-day mecting it was evident that 
the solution of this problem played a 
major role in the renaissance of Pitts- 
burgh. 

Mechanical engineers, the program 
pointed out, have been key figures in 
analyzing the many facets of this prob- 
lem and have contributed greatly in 
working out practical and reasonable 
means of minimizing and in some cases 
eliminating some of the major factors 
contributing to this problem so that the 
old designation of ‘Smoky City’’ no 
longer applies to Pittsburgh. 

The technical program was designed 
on a broad plane in order that economic, 
social, and political as well as technical 
phases of the question were included in 
the discussions. Papers of a general 
nature were presented by government 
officials, and technical papers by engi- 
neers engaged in Pittsburgh industry, 
who have been involved specifically 
with air-pollution reduction in the area. 
The program gave a complete picture of 
the background and history of the 
problem; the measures which have 
been taken to accomplish the tremendous 
results to date; and those tasks which 
remain to be done. 

The first day of the meeting, April 
20, offered four papers of great interest 
along these lines. The morning session 
included: “‘Background of Air Pollution 
in Pittsburgh—the Forces Which Moti- 
vated the Program,”’ given by John 
Grove, assistant director, Allegheny 
Conference on Community Development; 
and “‘The Pittsburgh Plan and Its 
Implementation,’’ by T. C. Wurts, Mem. 
ASME. Adolph Schmidt, president, Al- 
legheny Conference on Community De- 
velopment, during the afternoon session 
gave an economic evaluation of the 
Pittsburgh Program in retrospect. C. A. 
Bishop, director, chemical process de- 
velopment, and W. W. Campbell, super- 
vising technologist, steam and air 
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pollution, both of U. S. Steel Corpora- 
tion, spoke on ‘Pittsburgh Looks to 
the Furure—Research Program.”’ 

Col. John F. Laboon, executive director 
and chief engineer of the Allegheny 
County Authority, spoke at the opening 
luncheon. Also present was Mayor 
Thomas J. Gallagher of Pittsburgh, who 
spoke briefly about the Pittsburgh Plan. 
Colonel Laboon, currently working on 
the City’s pressing problem of sewage 
disposal, reported that his organization 
will put into operation, within the next 
few weeks, a new plant servicing a 
large portion of the Pittsburgh area. 
He pointed out that Pittsburgh's rivers, 
like those of most other industrial areas, 
are heavily polluted with mill, mine, 
and other industrial waste. He stated 
that it is entirely possible to clean up 
these streams so that their full recrea- 
tional and scenic values can be realized. 

The banquet, on April 20, was opened 
by Walton Forstall, chairman of the 
ASME Pittsburgh Section. Allison L. 
Bayles, Mem. ASME, was toastmaster. 
E. W. Jacobson, a director of ASME, 
presented the honors. 

“The kind of honor,’ said Mr. 
Jacobson, “‘is not as important as is 
the public recognition of the achieve- 
ment or the services rendered."" He 
outlined the honors ASME confers, 


emphasizing that to attain an ASME 
honor it must be recommended by several 
fellow engineers to the Council of ASME 
and Council approval must be given. 
Then he called on E. S. Howarth, 


and European 


Passengers, Freight, 


chairman of the Pittsburgh Section, 
1957-1958, and presently chairman of 
the Member Gifts Campaign for the 
United Engineering Center Fund, to 
receive the Certificate of Appreciation. 

G. Sinding-Larsen, one of this coun- 
try’s outstanding specialists in the field 
of power piping, was introduced and 
presented with a Certificate of Fellow 
grade of membership in ASME. 

Sumner B. Ely was also awarded 
his Certificate of membership grade 
of Fellow in ASME. Professor Ely 
was honored for his accomplishments in 
three careers. From 1892 to 1912, he 
had a successful and rewarding business 
career with the Yale & Towne Manu- 
facturing Company, Stamford, Conn. 
When at the age of 50 years he retired 
and joined the Engineering Faculty of 
the Carnegie Institute of Technology. 
In his second career he is remembered as 
‘*...a teacher of unusual character, 
abilities, and professional experience.” 
In 1940, at 70, not wanting to give up 
working at an carly age, Professor Ely 
started upon his third career. For the 
next 17 years he was superintendent of 
the Bureau of Smoke Prevention in 
Pittsburgh. In making the presentation 
of the certificate, Mr. Jacobson remarked 
that the results of Professor Ely's third 
career amounted to an accomplishment 
of considerable magnitude and brought 
Pittsburgh to the attention of the whole 
world. 

The principal speaker of the evening 
was W. L. Faith, managing director of 


Developments the Road’’ 


New comrort for railroad passengers, 
better freight handling, developments on 
European rail systems, and mechanized 
railroad maintenance were some of the 
topics discussed at the Second Joint 
Railroad Conference, Chicago, Ill., April 
8 and 9, 1959. 

There was an attendance of 205 at the 
two-day sessions sponsored by the Rail- 
road Division of The American Society 
of Mechanical Engineers and the Land 
Transportation Committee of the Ameri- 
can Institute of Electrical Engineers in 
co-operation with the Chicago Sections 
of both organizations. 


Banquet and Luncheons 
G. Murray Campbell, vice-president of 
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the Baltimore & Ohio Railroad, delivered 
the opening remarks at the Banquet. 
Harold M. Mayer, professor of geog- 
raphy at the University of Chicago, 
was the principal speaker. His topic was 
‘The Past and Future of Chicago as the 
Transportation Center of the United 
States.”’ 

At the Thursday luncheon, Bruce C. 
Gunnell, chairman of the ASME Rail- 
road Division, delivered the opening 
remarks. The principal speaker was 
Simon Cottrell, assistant commercial 
attaché, Consulate General of France. 
His talk was accompanied by films on the 


200-mph speed tests conducted by the 


French State Railways. The world speed 
record of 205 mph was achieved by two 


the Air Pollution Foundation of San 
Marino, Calif. He spoke on ‘‘Air 
Pollution Problems in Los Angeles and 
Their Solution."’ Dr. Faith gave an 
excellent picture of the background of 
the problem in Los Angeles, the various 
solutions and theories to date, and the 
conclusion that the somewhat unique 
‘‘smog"’ problem in Los Angeles is due 
solely to the olefinic hydrocarbons in 
automobile exhausts. Several ap- 
proaches, some promising, to afterburn- 
ers to be used on automobiles are being 
investigated, and Dr. Faith believes that 
the solution to the problem is in sight. 
The second day of the meeting offered a 
unique combination of papers, inspection 
trips, and entertainment: Two papers, 
one dealing with the air-pollution 
problems and solutions in a pulverized- 
coal-burning steam-generating station, 
and an inspection of the Frank R. 
Phillips Power Station, Duquesne Light 
Company; and the second, on blast- 
furnace gas cleaning for iron and ferro- 
manganese production, and a visit to the 
Pittsburgh Coke and Chemical Company, 
Neville Island, Pittsburgh. The con- 
ferees were guests of the Dravo Corpora- 
tion for luncheon. Late in the after- 
noon the conference concluded with a 
boat trip back to Pittsburgh. En route 
they saw the new Allegheny County 
Sanitary Authority Sewage Treatment 
Plant, the plants they had visited 
earlier, and an interesting waterside 
view of this highly developed industrial 
area. 


at Railroad Conference 


French-built electric locomotives on the 
line from Bordeaux to Dax in March, 
1955. High speed and punctual opera- 
tion are characteristic of the French 
railroads. In 1957, 96.4 per cent of the 
schedules were met, and over 25,000 
miles were operated daily at average 
speeds in excess of 60 mph. The Mistral 
makes the 318-mile trip from Paris to 
Lyon at an average speed of 80 mph, and 
the Sud-Express the 361-mile trip from 
Paris to Bordeaux at an average of 73 
mph. Operation on 50-cycle a-c—the 
same current used by industry—permits 
a lighter catenary, simple and fewer sub- 
stations which are merely transformers, 
and a one-third reduction in capital cost. 
Rails welded into '/:-mile lengths and 
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connected by special expansion joints 
are being used on the main lines. Spring 
and rubber-baseplate fastening is em- 
ployed on concrete sleepers with metal 
cross ties. At Marseille-Saint-Charles 
one signalman in a main ‘‘box"’ operates 
the points and signals for 450 routes. 
This one box replaces ten of the old 


‘type and instructions are machine mem- 


orized and carried out automatically. 

In experiments toward automation, a 
driverless train, remotely controlled 
from a substation by radio, started, 
gathered speed, ran at 75 mph, and 
slowed down and stopped at an agreed 
point. Driverless diesel-electric loco- 
motives also shunt and sort trains in a 
“‘marshalling’’ yard. Automatic brak- 
ing of trains is being tried. 

At the Friday luncheon, P. G. Lessman, 
chairman of the AIEE Land Transporta- 
tion Committee, delivered the opening 
remarks, and V. E. Gunlock, chairman 
of the Chicago Transit Board, spoke on 
“Horizons for Chicago Metropolitan 
Area Rapid Transit." 


Technical Papers 

In a 93-page report (Paper No. 59— 
RR-1), P. V. Garin, Mem. ASME, of the 
Southern Pacific Company, told of ‘“Tech- 
nical Research on European Railroads.” 
The report was the result of visits to the 
headquarters or research laboratories of 
railroads in seven countries of Western 
Europe during September and October, 
1958. 

Mr. Garin stated that ‘‘the Euro- 
pean railway system has been modernized 
more in the last 10 years than it had been 
during the previous 50 years."’ The 
principal European systems are govern- 
ment-owned or controlled, and with a 
few notable exceptions operate at a finan- 
cial loss. There is a greater tendency in 
Europe for railroads to set the standards 
for equipment design. Overhead elec- 
trification is a primary objective because 
of the high price of fuel oil and the grow- 
ing shortage of coal. 

High-speed lightweight diesels, differ- 
ing in a number of respects from American 
equipment, are replacing steam where 
electrification is uneconomical. There 
is a definite preference for hydraulic- 
drive or hydraulic-mechanical-drive die- 
sels rather than the diesel-electric 
type. 

Shortage of copper, less maintenance, 
and ability co operate under conditions 
that would melt the solder and insulation 
on electric drive, are among the factors 
favoring the hydraulic or partially hy- 
draulic drive. Rail adhesion twice that 
of American diesels, or 37 per cent, is 
achieved without sanding—a major ad- 
vantage for heavy-grade operation. 
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Passenger service which ‘‘actually 
betters the elapsed time from city to city 
as compared to the air travel, including 
airport connections, at a lower cost” 
is becoming increasingly popular. It is 
made possible by diesel-powered, fixed- 
consist, air-conditioned trains known as 
Trans-Europ-Express. Customs and im- 
migration inspection are provided on the 
train to prevent stops at the border, and 
engine changes are unnecessary. 

The Office for Research and Experi- 
ments, ORE, of the International Union 
of Railways co-ordinates research by the 
member railroads. ORE permits the 
railroads doing research work to submit 
invoices and receive credit against their 
assessed contributions. A permanent 
headquarters staff of 12 engineers and 25 
supporting personnel is maintained, but 
ORE does not operate its own research 
laboratory. 

Door-to-door handling of merchandise 
is being developed. Some methods are 
similar to American piggybacks. One, 
a sort of piggyback in reverse, carries en- 
tire railroad flatcars (smaller than those 
in the U. S.) on 24-wheeled rubber-tired 
highway vehicles. Another ‘‘kanga- 
roo’’ system lowers a portion of the 
flatcar body to accommodate semitrailer 
wheels and permit a lower profile. 
There are a number of other variations. 

In addition to the French developments 
reported in the luncheon talk by Mr. 
Cottrell, experiments continue with free- 
piston gas-turbine locomotives, although 
Mr. Garin reported little enthusiasm for 
these in other countries. The original 
experimental locomotive placed in pas- 
senger service in 1952 had 1000 hp and a 
turbine speed of 12,000 rpm. A similar 
locomotive developing 2400 hp with two 
free-piston generators is now under con- 
struction. 

A. G. Dean, Mem. ASME, chief en- 
gineer of the Railway Division of the 
Budd Company, described some of the 
characteristics of the new lightweight 
air-conditioned, multiple-unit, commuter 
cars which the Pennsylvania Railroad 
placed in service last summer. In round 
numbers, he stated, these are 35 per cent 
longer than the old ones, weigh 38 per 
cent less, can accelerate 30 per cent faster 
with '/; less horsepower, and have about 
the same top speed. 

The other preprinted ASME paper (No. 
59—RR-2) by A. D. Edelman, Mem. 
ASME, assistant chief engineer of the 
Hyatt Bearing Division of General Mo- 
tors Corporation, presented a method for 
comparing the ratings of the roller bear- 
ings applied to railroad journals, and a 
method for determining the effective load 
on the bearings in this type of applica- 
tion. 


3ist Annual 
Oil and Gas 
Power 


Tue Oil and Gas Power Division of 
The American Society of Mechanical 
Engineers held its Annual Conference 
and Exhibit for 1959 April 20-23, in 
Houston, Texas. Some 570 engineers 
made Houston's famed Shamrock-Hilton 
Hotel their headquarters for four days 
of technical sessions, social events, and 
field trips. 

The men whose interests lie in the 
design, construction, and operation of 
heavy internal-combustion engines made 
this the biggest divisional conference 
of their history (about 20 attended the 
first meeting in 1928). The conference, 
sponsored by the Division with the co- 
operation of the ASME’s South Texas 
Section, was the thirty-first for OGP. 


Power for Texas Industry 

It is the Division's custom to focus 
attention on the oil-and-gas-power in- 
terests of the area in which the conference 
is held. Thus, for 1959, the emphasis 
was directed toward the operation and 
maintenance of internal-combustion-en- 
gine equipment as used by pipelines. 

OGP’s custom of having manufacturers 
display their products and their recent 
developments at the Annual Conference 
has resulted in a closer-knit industry. 
An engineer sees the products in which 
he is interested, and makes contacts 
with the distributors. 

This year, the Division inaugurated a 
new feature: During the-second technical 
session representatives of the 37 exhibitors 
were allotted three minutes each in 
which to brief the conference on their 
new methods, new equipment, and new 
service facilities around the country. 

The second session also heard three 
reports which were not technical papers 
in the usual sense. One was a report on 
‘““AIEE-ASME Recommended Specifica- 
tions for Speed Governing of Internal- 
Combustion-Engine Generator Units,"’ 
presented by L. J. Moulton. Another 
covered “‘The Fifth Edition DEMA 
Standard Practices for Low and Mecdium- 
Speed Stationary Diesel and Gas En- 
gines,"’ presented by T. M. Robie. 
The third reported on ‘‘Development of 
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Speaker,at OGP Meeting 
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gion VIII, and 
W. H. Everett, right, 
Welcome Luncheon 


Conference and Exhibit 


ASME-OGP Division Power Cost Re- 
ports,”’ presented by C. P. Ketler. 

OGP believes that at least one tech- 
nical session should be a panel discussion. 
At Houston, there were two such discus- 
sions. One covered “‘Engine Founda- 
tions—Design, Theory, Construction,” 
and the second took up ‘‘Engine Lubri- 
cation and Oil Filtering.” 

While the conference's technical papers 
covered the range from theoretical 
development to the engine-users’ experi- 
ence, in general the papers may be said 
to have been “‘practical.’’ Example: 
In Session 3, on the morning of April 
21, a paper was concerned with 
engines for an Alcoa plant at Point 
Comfort, Texas, which has probably the 
largest total horsepower of any plant in 
the world using internal-combustion 
engines. 

The entire proceedings of the con- 
ference were taped, and will be printed, 
becoming available in about six months. 

On the afternoon of Tuesday, April 
21, there were two field trips. One 
was a 130-mile circle tour in chartered 
buses, arranged by the South Texas 
Section. The trip included visits to 
three pipeline pumping stations. At 
the same time, there was a boat trip 
down the Houston Ship Channel, abour 
15 miles to the San Jacinto Monument 
and the Battleship USS Texas. 


The Speakers’ Platform 

Monday night there was a special 
lecture on ‘Automation in the Oil and 
Gas Industry.”" The lecturer was W. S. 
Quimby, Senior Technologist, Research 
and Technical Department, The Texas 
Company, Beacon, N. Y. 

At the Welcome Luncheon, Monday 
noon, toastmastered by A. A. Rasmussen, 
chairman of the ASME’s South Texas 
Section, the main speaker was H. Hume 
Everett of The Ohio Oil Company and 
chairman of the American Citizenship 
Committee of the State Bar of Texas. 

Mr. Everett's question was: ‘Does 
our profession come first, or are we to be 
Americans first?’’ His reply was that the 
dangers to our constitutional republic 
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in Houston 


compel us to be Americans first—if we 
are to remain American professional 
men and women with freedom. This 
carries the tremendous responsibility of 
knowing more about our government, 
and of inculcating a knowledge of 
constitutional government into those 
who will be and are being trained in our 
profession. If they are not trained to 
know, love, live by, and act in accordance 
with the principles of our historic 
government of freedom and responsi- 
bility, they cannot expect to be any- 
thing but numbers. 

“Our form of government,"’ he said, 
“is a constitutional republic—not a 
democracy. The word ‘democracy’ 
does not appear in the Declaration of 
Independence, in the Constitution, or 
in the Bill of Rights.”’ 

At the banquet, on the evening of 
April 22, the presiding officer was O. H. 
Moore of Tennessee Gas Transmission 
Company, Houston, and chairman of the 
OGP’s Executive Committee. Harold 
Grasse of Black & Veatch, Kansas 
City, Mo., and Vice-President of ASME's 
Region VIII, served as toastmaster. 

Banquet night was the occasion for 
the awards. A citation for outstanding 
service to the ASME was awarded to 
P. B. Jackson, past-chairman, of the 
OGP Division. 


O. H. Moore, /eft, presents OGP 
plaque to South Texas Section. 
A A. Rasmussen accepts for Section. 


Dr. Harold Vagtborg speaks on 
“More and More From Less and Less” 
at OGP 


banquet 


Awards for Technical Papers 

It is the custom of OGP to make 
awards for technical papers which have 
been judged outstanding after presenta- 
tion at previous meetings. Two such 
awards were made on this occasion: 
One to H. G. Holler of Nordberg Manu- 
facturing Company, Milwaukee, Wis., 
and Laskar Wechsler of the Bureau of 
Ships, Department of the Navy, for their 
paper, ‘Development of a Lightweight, 
High-Output, Four-Cycle Diesel Engine 
for Naval Service."’ The other went to 
W. M. Kauffman of Worthington Cor- 
poration, Buffalo, N. Y., for his paper, 
“Development of a Turbocharged Uni- 
flow Two-Cycle Spark-Ignition Gas En- 

ine. 

. The principal speaker was Dr. Harold 
Vagtborg, President of Southwest Re- 
search Institute, San Antonio, Texas. 
His subject: ‘‘More and More From Less 
and Less."’ His point: We have a 
seemingly large store of natural re- 
sources, but they become more and more 
difficult to get—and we need to make 
the best use of these resources. 

Dr. Vagtborg pointed out that there is 
nothing being discovered today—or 
any time in the future—which wasn't 
always a fact. We don’t create facts: 
We merely discover them. Research 
uncovers the facts. 


Availability Lis—Oil and Gas Power Conference 


Tue papers in this list are available in sepa- 
rate copy form until February 1, 1960. Please 
order only by paper number; otherwise 
the order will be returned. Copies of these 
papers may be obtained from the ASME Order 
Department, 29 West 39th Street, New York 
18, N. Y. Papers are priced at 40 cents cach 
to members; 80 cents to nonmembers. Pay- 
ment may be made by check, U. S. postage 
stamps, free coupons distributed annually to 
members, or coupons which may be purchased 
from the Society. Coupons, in lots of ten, 
are $3 to members; $6 to nonmembers. 


59—OGP-1 elopment_and A pottcation 
a Small, ycle, Turbock arged 
Compressor | Engine, by W. M. Kauffman oe 


58—OGP-2 Evaluation of Corrosion in Diesel 


Gepagere, by J. M. A. Van Der Horst and W. 


59—OGP-3 Production Design of a Modern, 
Axial-Flow, Positive- Dleplacement, Rotary 
Compressor, by W. C. Fische 
59—OGP-4 Lubrication! pee Who?, by R. L. 
Churchwell and F. J. Koka 
59—OGP-5 Development Of a Comer es- 
sion-Ratio Gas Engine, by R. D. Henderson 
and J. C. Hallinan 
59—OGP-6 Advantages of Tailor- Con- 
struction Contracts, by R. F. Smai 
59—OGP-7 Engine-Waste Heat in 
h-Speed, Geared Steam Turbine, by 
eorgian 
isolation of Torsional 
Vibrations, by G. A. Dorton 


59—OGP-9 A Field Sty of Gee Engine Lubri- 
cants, Part 2, by C.M 


59—OGP-10 Installation, ation, and 
Maintenance of Turbocharged Gas- Engne 
compressors, by W. H. Payne and G. 
man 
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Prof. Ayres, 
Oceanographer: 

“I, too, am a 
hydraulicist. . .”’ 


Tue Hydraulic Division of The Ameri- 
can Society of Mechanical Engineers 
held its first National Conference, April 
13-15, 1959, at the University of Michi- 
gan, Ann Arbor, Mich. The conference 
was sponsored by the Division in co- 
operation with the ASME Detroit Sec- 
tion. 

This first independent gathering of the 
hydraulics engineers was proposed four 
years ago by Dr. R. G. Folsom, now 
president of Rensselaer but then director 
of Engineering Research at the University 
of Michigan and a past-chairman of the 
ASME's Hydraulic Division. Dr. Fol- 
som recommended that the Division 
hold its initial national conference at 
Michigan in 1959 when the University’s 
new hydraulics laboratory was expected 
to be in operation. It was so ordered and 
done. A feature of the conference was 
the opportunity to visit the new hy- 
draulics building on the North Campus. 

One hundred and forty engineers at- 
tended the conference, a number of them 
from Canada, one from France. Dr. 
Pierre Danel of France noted that it was 
fitting that our hydraulics conference be 
held in a state known as the ‘Water 
Wonderland.’” Wonderland or not, the 
conference heard and discussed 20 papers 
that represented a high quality of tech- 
nical investigation. 


The Rackham Auditorium 

At 9:30 on the morning of April 13, 
the first session convened in an audi- 
torium of the Rackham Building, a 
structure given to the University by 
Horace Rackham, one of Henry Ford's 
early backers. The auditorium is famed 
as the place in which Dr. Salk and Dr. 
Francis met the press, announcing to the 
world the success of the Salk vaccine. 
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Bathtub reactor of 
Michigan’s Phoenix 
Project. “Hope the 
water’s deep enough. . . 


of Penn State 


S. S. Attwood, the University’s Dean 
of Engineering, made a speech of wel- 
come. Dr. Folsom, who is a Director of 
the ASME, also spoke, expressing thanks 
to the University for its hospitality to 
the Conference. The first session then 
proceeded to the consideration of two 
technical papers on cavitation. 

Later in the conference, the Division's 
Chairman, John Parmakian, observed 
that there had been a notable difference 
in the technical content of the papers as 
compared with those heretofore pre- 
sented by the Division at the Society's 
Annual Meetings. At Ann Arbor there 
was more fundamental research, more 
emphasis on advanced problems of the 
hydraulics engineer. 

‘Where the Annual Meeting papers are 
more general,’’ he said, ‘here we got 
right down to basic hydraulics."’ 

A stumbling block to such a meeting 
has been the fact that the Division seemed 
to be spread horizontally, seven sub- 
committees pursuing independent lines of 
inquiry. Dr. Folsom once remarked 
sadly that the Division was an adminis- 
trative canopy under which the seven 
subcommittees operated. At Ann Arbor, 
the theme might well have been ‘‘Divi- 
sional Unity.’’ Technical sessions were 
uncommonly well attended in spite of 
the separation of the subjects—cavitation, 
hydraulic turbines and .water hammer, 
fluid mechanics, pumping machinery and 
compressors, and fluid-power systems. 
The 20 papers added up to a solid advance 
in hydraulic engineering. 

A hint of the stimulus generated by 
the Conference can be found in the fol- 
lowing figures. Papers presented by the 
Division at last year’s Annual Meeting: 
17. It had been assumed that the Con- 
ference would cut deeply into the next 


Pierre Danel, /eft, 
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J. W. Daily, M.L.T., 

Technical Session Chairman, 
left, with J. Parmakian, 
Chairman, Executive Committee 


First ASME Hydraulics Conference at U of M a Success 


year’s offerings. Papers now under 
consideration for the 1959 Annual Meet- 
ing: 17. 


The Luncheon Circuit 

Supplementing the technical sessions, 
the Conference offered three luncheons, 
two field trips, and a banquet. At the 
Monday luncheon, the Conference heard 
from Dr. Pierre Danel, chief research en- 
gineer, Neypric Company, Grenoble, 
France. Dr. Danel presented his paper on 
cavitation, a paper which had not been 
preprinted but which was made available 
in mimeograph form to all those attend- 
ing the Conference. He discussed the 
investigation of cavitation by scale 
models. In effect, his paper replaced one 
by M. Murakami on vibration of water 
turbine draft tubes, which has been put 
over to the next Annual Meeting. 

A feature of this first luncheon was the 
presentation of a certificate of Fellow- 
ship in the ASME to Dr. G. F. Wis- 
licenus, professor of aeronautical en- 
gineering and director of the Garfield 
Thomas Water Tunnel at The Penn- 
sylvania State University. W. C. Os- 
borne, chairman of the Division's Honors 
Committee, made the presentation. 

Tuesday noon, the luncheon speaker 
was G. V. Edmonson, associate dean of 
the University’s College of Engineering. 
Dean Edmonson told of the new facili- 
ties on Michigan's North Campus which 
the Conference was invited to visit that 
afternoon. 

The University has developed an en- 
tirely new campus, devoted primarily to 
graduate studies and research in many 
fields of engineering. New facilities 
include the Phoenix Memorial Labora- 
tory for research on peaceful uses of 
atomic energy, the Ford Nuclear Reactor, 
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the Automotive Engineering Laboratory, 
the Aeronautical Laboratory and Wind 
Tunnel, and the Fluids Engineering 
Laboratory. 


Tunnel of Science 

Dean Edmonson discussed the phi- 
losophy of the new laboratories: ‘‘Space 
which no longer serves the needs of 
both laboratory teaching and research is 
obsolete.’ He described the Fluids En- 
gineering Building, telling of problems 
which arose. Sample: “We found we 
needed a boat for getting around in 
subterranean passages."" 

That afternoon, University buses 
were made available to take visitors to 
the North Campus, where the Confer- 
ence toured the labs. 

There was also a trip to the Enrico 
Fermi Nuclear Reactor on Lake Erie, near 
Monroe, about 30 miles from Detroit. 
(An organization of industrial firms have 
formed the Power Reactor Development 
Corporation to build, own, and operate 
the reactor. They will sell steam to De- 
troit Edison—DE is building an adjacent 
power plant, the PRDC absorbing the 
loss.) This isa breeder reactor, producing 
1.2 lb of plutonium fuel for every pound 
of U 238 it consumes. 

On the evening of Tuesday, April 14, 
the Conference transferred its activities to 
the American Legion Hall, off the cam- 
pus, for the banquet. Practically the 
entire conference was housed in the 
University’s Union Building, stopping 
place for all VIP visitors to Ann Arbor, 
from queens (Juliana) on down. Buses 
took the Conference from the Union to 
the banquet hall. 

The speaker of the evening was an 
oceanographer who has turned his at- 
tention to the Great Lakes, and who 
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spoke of them as ‘‘our last frontier.” 
Thus even the banquet maintained the 
fluid theme of the Conference. (Yes, the 
hydraulic engineers ‘‘got their feet 
at this first national gathering.) 

The speaker was Prof. John C. Ayres 
of U of M’s Department of Zoology and 
the Great Lakes Research Institute. He 
described the ‘‘physiological ages” 
through which all lakes pass, and stated 
that the Great Lakes are: ‘‘The last major 
source of potable fresh water in the 
world.”’ 


The Story of the Lakes 


He explained that a lake passes through 
a series of recognizable stages between 
its birth and its degeneration into a 
marsh. It goes through a period of 
development during which it cuts its 
beaches, develops its watershed and 
drainage area, establishes its outlet, and 
generally takes its place in the environ- 
ment. There follows a long period of 
‘‘maturity’’—and then come the degen- 
erative changes leading to senescence. 

senescence,’ he said, “‘the lake 
becomes shallower, warmer, weedier, 
less clear, and accumulates chemicals. 
A lake ‘dies’ by becoming so filled-in 
that the marsh plants take over, and it 
ceases to be a lake.” 

Of the Great Lakes, Superior is the 
youngest, in early maturity. Eric, the 
oldest, is in mid-senescence. Professor 
Ayres discussed the degenerative influ- 
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rate copy form until February 1, 1960. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
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partment, 29 West 39th Street, New York 18, 
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members; 80 cents to nonmembers. Payment 
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59—Hyd-1 Three-Dimensional Flow Consid- 
erations in the Design of Turbines, by W. L 
Stewart, W. J. Whitney, and H. J. Schum 

= -2 An Experimental Investigation of 
Radial Thrust in Centrifu rs 7 Ss, by A. 
Agostinelli, D. Nobles, an ockridge 

59—Hyd-3 Crossover S the 
Stages of Centrifugal Compressors, by G. O. 

is 

59—Hyd-4 Pressure Losses in Smooth Pipe 
Bends, by H. Ito 

-Nozzie Flow and Thrust, 

eb 

On the Three-Dimensional Turbu- 
lent Boundary Layer Generated by Second- 
ary Fiow, by J. P. Johnston 

59—Hyd-7 Influence of Trailing-Edge Geom- 
etry on Hydraulic-Turbine-Blade Vibration 
Resulting From Vortex Excitation, by Gun- 
nar Heskestad and D. R. Olberts 


ences working on Eric. He said that we 
could delay the aging of the other Great 
Lakes by the same kind of conservation 
that preserves our forests and our game. 

‘Man cannot slow the aging of a 
lake,"’ he said, ‘*but he can avoid speed- 
ing it up. If the Great Lakes are to be 
retained as resources, Management and 
wise use must be instituted.” 

At the third luncheon, on the final day 
of the Conference, Chairman Parmakian 
called for frank discussion of the meeting, 
with a view to the planning of the 
Division's future national conferences. 
Should a conference be short, with over- 
lapping technical sessions? . . .How many 
social functions should there be? Next 
year's conference will be held jointly 
with the Society's Gas Turbine Power 
Division, in Houston, Texas. The 
scheduled date: March 6-9, 1960. 

Mr. Parmakian, this year’s Chairman, 
is head of the Technical Engineering 
Analysis Section of the Bureau of Rec- 
lamation in Denver, Colo. In addition 
to his service as Chairman of the Hy- 
draulic Division, Mr. Parmakian has 
just finished a tour as Chairman of the 
ASME'’s Rocky Mountain Section. 

At Ann Arbor, the Local Arrangements 
Committee, all on the staff of the Uni- 
versity, were: F. K. Boutwell, Prof. 
H. R. Colby, Prof. G. V. Edmonson 
(Chairman), Prof. K. W. Hall, F. C. 
Moncrieff, Prof. R. C. Porter, F. H. 
Westervelt, and Prof. J. L. York. 


yd-8 Water-Hammer Damage to 
Oigawa Power Station, by C. C. Bonin 
59—Hyd-93 Chamber Dimension Effects on 
Induced Flow and Frictional Resistance of 
Enclosed Rotating Disks, by J. W. Daily and 
R. E. Nece 
59—Hyd-10 Volute Pressure Distribution, 
Radial Force on the Impeller, and Volute 
Mixing Losses of a Radial Flow Centrifugal 
imp, by y H. W. Iversen, R. E. Rolling, and 
arison 
Lawrence Power Project, by G. G. Fintak 
yd-12 The Inception of Cavitation on 
Isolated Surface Irregularities, by J. W. Holi 
59—Hyd-13 A Shock-Tube Technique to De- 
torenine Steady-Flow Losses of Orifices and 
Other Duct Elements, by George Rudinger 
59—Hyd-14 Separation Prediction for Conical 
Diffusers, by J. M. Robertson and H. R. 
Fraser 
59—Hyd-15 indentation of Metals by Cavita- 
tion, by W. H. Wheeler 
59—Hyd-16 The Fluids Engineering 
tory at the University of Michigan, by G. 
Edmonson 
59—Hyd-17 Unsteady Transfer of Momen- 
tum and Heat Between Concentric Cyl- 
inders, by Chia-Shun Yih 
59 WHyd-18 Discharge Coefficients and 
Steady- State Flow forges. Hydraulic 
Poppet Vaives, by J. A. Sto 
59—Hyd-19 Firmoviscous Anelastic 
Properties of Fluids and Their Effects on the 
of Compression Waves, by F. D. 
and H. M. Paynter 
d-20 Design and Lig J of Flow 
by J. J. Kramer, 
M. Osborn, and J. T. Hamrick 
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What Causes Failure in Metals? 


First ASME Metals Engineering Conference hears 
reports on research advances and new applications 


TgecHNIcaAL presentations at the First 
National Metals Engineering Conference 
were concerned primarily with various 
failure mechanisms in metals. Actually 
the range, as described by John J. B. 
Rutherford, was from ‘‘solid-state phys- 
ics to metals in heavy section, including 
nonmetallic materials." Mr. Ruther- 
ford, Mem. ASME and chairman of the 
opening session, is with the Tubular 
Products Division of The Babcock & 
Wilcox Company, Beaver Falls, Pa. 

The three-day conference of The 
American Society of Mechanical Engi- 
neers Metals Engineering Division was 
held at the Sheraton Ten-Eyck Hotel, 
Albany, N. Y., April 29-May 1, 1959, 
and had an attendance of 236. 


President Warren Dinner Speaker 
ASME President Glenn B. Warren was 
the speaker at the conference Dinner and 
Richard G. Folsom, a director of ASME, 
was the toastmaster. President Warren, 
whose topic was ‘‘Metallurgy and the 
Engineer,"’ stated that in general, the 
mechanical engineer has always built up 
to and even beyond the limits of his 
materials. With the recent acceleration 
of technical progress, the design engi- 
neer is presenting daily challenges to 
the materials engineer. This need for 
new materials can be grouped into four 
categories: (@) Increased reliability, 
(6) increased power range, (c) lower cost, 
innovations previously impossible. 
Low cost is rarely achieved in the initial 
design phases and must be sought by 
redesigning again and again. Most 
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great revolutionary innovations in the 
past have been the work of one man, 
usually under 45, and more often than 
not, working outside his own field. 
Today, most innovations are planned 
and their realization is usually the 
result of work by assigned teams. 

Mr. Warren said that the progress 
in the field of materials could be summed 
up under general trends, a search for 
specific properties, and concentration 
on areas which need greater common 
understanding. He commented on the 
simultaneous emphasis on enlargement 
and miniaturization, particularly noticea- 
ble in missile development. There has 
been a change of one order of magnitude 
in the past century and we are on the 
verge of another, as witnessed by 
the thin films for magnetic storage on the 
one hand and §00-ton open-hearth and 
forging ingots on the other. Sophistica- 
tion of design has been a major factor in 
materials progress; temperature requirc- 
ments, grain-size control, and ultrahigh 
purity have been others. Materials are 
currently needed with stability at both 
solar and gas-liquefaction temperatures, 
and the trend to increasing complexity 
of materials requirements is growing 
exponentially. 

There has also been a major overhaul 
of processing, compacting, and consoli- 
dating methods, with the attainment of 
standards of purity never even conceived 
using traditional techniques, Mr. War- 
ren said. Many of these processes are 
now carried out without passing the 
material through a molten stage. 


While outlining a number of specific 
needs in the materials field (some of 
which are included in his article in 
MecwanicaL ENGINEERING, May, 1959, 
pp. 40-42), he stressed that, in the words 
of Owen D. Young: ‘‘Our greatest 
assets are the things we don’t yet know.” 
Innovation is needed in the solution of 
most of the world’s pressing problems 
and criticism will play a vital role. 

Criticism is the means by which we 
sort out impractical ideas, but new ideas 
have frequently been delayed two to 20 
years by unfavorable criticism and 
stubborn opposition from those whose 
responsibility it would be to put them 
into effect. We could more than double 
the rate of successful innovations brought 
to practice in all areas, Mr. Warren 
stated, if we would greet each new idea 
with an open mind and think of the 
potential places it could advantageously 
be applied. Application is the important 
test, not the number of new ideas. We 
need to pump these innovations full of 
life rather than yield too readily to the 
instinct which most of us have to say 
that they won't work. 


Materials Development 

N.J. Grant of M. I. T. was the speaker 
at the luncheon, and James F. Young, 
Mem. ASME, general manager of Gen- 
eral Electric's General Engineering Lab- 
oratory, was toastmaster. Professor 
Grant stated that the development of 
materials since 1940 has been “‘as- 
tounding."” Not only metallics, but 
ceramics, lubricants, fuels, and plastics 
have all shown remarkable progress. 
At one time the metallurgist alone was 
sufficient for material development but 
the problem is now more complex. 
Metal-plus-glass, metal-plus-plastic, and 
glass-reinforced plastic materials are 
being used. For further progress, disci- 
plines will have to be crossed, and an 
interplay maintained between scientific 
achievement, engineering achievement, 
and industrial development. 

Plastics have now become structural 
materials, and Professor Grant described 
a pavilion being built in Russia entirely 
of plastics with 14-in-thick columns and 
a '/jein-thick dome. It can withstand 
60-mph winds and 3000-psi loads, has 
an elastic modulus of 1 million psi and is 
temperature resistant. 

In reply to a question on the progress 
of engineering in Russia, Professor 
Grant stated that there is a great deal of 
effort, ‘‘much of it junk.’’ Some of the 
poor quality is the result of a lack of 
‘weeding,’ and an emphasis on publica- 
tion. He estimated that three to four 
times as many people were involved in 
research in Russia as in the U. S., and 
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that even with inferior results it would 
take only twice as many to exceed our 
progress in time. He stated that the 
atmosphere for research was good and 
the facilities were good, but crowded. 


Technical Sessions 


The technical program, which con- 
sisted of sessions of related papers 
devoted to particular topics, was intro- 
duced with two general papers on the 
nature of plastic flow and fracture and 
some of the engineering aspects of these 
mechanisms. Other sessions dealt with 
brittle fracture, creep behavior, fatigue, 
and high-temperature behavior of metals. 
There was also a workshop on the ap- 
plication of metals in heavy sections. 

In line with repeated suggestions that 
reports of ASME research activities be 
included in division conferences, one 
session was devoted to subcommittee 
reports by members of the ASME Re- 
search Committee on the Prevention of 
Fracture in Metals. 


Research Reports 

Jack D. Lubahn, Mem. ASME, chair- 
man, Subcommittee on Notch Sensi- 
tivity of Knolls Atomic Power Labo- 
ratory, stated that in spite of the largely 
empirical solution of the problems of 
ship, landing-gear, turbine-rotor, and 
missile-fuel-tank failures from brittle frac- 
ture, the problem was still poorly under- 
stood. The greatest contributions have 
been the “‘energy’’ concepts, particularly 
of Griffith and Irwin. Tests of stresses 
for mild plate and large forgings have 
been made, but the connection between 
test results is not apparent. A wider 
range of tests and the evaluation of 
available concepts with analytical work 
are badly needed and are the basis of the 
subcommittee’s research plans. Broader 
concepts which can serve as a basis for 
design are the goal. 

M. J. Manjoine, Mem. ASME, chair- 
man, Subcommittee on High Tempera- 
ture Combined Stress, of Westinghouse 
Research Laboratories, reported that 
the correlation of the influence of com- 
bined stresses at elevated temperatures 
with uniaxial tests was the major 
interest of the subcommittee. More 
information is needed. A method of 
relating the triaxiality factor to ductility 
would help in predicting failure. Al- 
though the criteria for flow are well 
known, and it is known that fracture is 
preceded by first, second, and third 
stage creep, it is still not known when 
fracture will initiate. 

K. R. Merckx, Mem. ASME, chair- 
man, Subcommittee on Low-Cycle Fa- 
tigue, of the Hanford Laboratories, said 
that most fatigue tests have con- 
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centrated on the 10,000 or 100,000-cycle 
range, but there are increasing failures 
with as few as 10 or a hundred cycles. 
The committee will attempr, in a long- 
range program, to determine the: (4) 
Correlation between uniaxial and multi- 
axial strain cycling, (6) effects of mean 
stress upon strain-cycling or thermal- 
cycling tests, (¢) correlation of various 
strain-concentration factors with those 
predicted by clastic analysis, (d) effect of 
varying the cycle-repetition time, (¢) 
damage criteria, in order to establish 
cumulative design criteria. 

The lack of firm theory in many areas 
and the need for research were apparent 
in the discussions which followed many 
of the technical papers. Authors fre- 
quently disagreed on the proper method 
of solution and there was some difficulty 
over differences in terminology. 

Another research report was given by 
John J. Worth of Bethlehem Steel, 
Mem. ASME, and member of the ASME- 
ASTM Joint Committee on the Effect of 
Temperature on the Properties of Metals. 
He reported on Project SP-4 of the Steam 
Power Panel. The project determined 
the high-temperature properties of ASTM 
A 212 Grade B plate to permit substiru- 
tion for A 201 Grade B in order to 
reduce weight in exports under Inter- 
national Organization for Standardiza- 
tion requirements. 

One session of the conference was on 
nonmetallic structural materials. Papers 
were given on ceramics for advanced 
engineering applications and on the 
fabrication and properties of Pyroceram. 
Some specific applications were included 
in the survey of ‘‘nonmetallic inorganic 


materials’’ included in the first paper. 
Among them was a ceramic corrugated 
material for possible use in heat-exchange 
applications. Whisker composites are 
being studied on the ceramic area and 
offer an opportunity for major improve- 
ments in the strength of materials. ; 

Pyroceram, most widely publicized 
for its missile-nose-cone use, is a radically 
new material whose possible applications 
are just being explored. It will be many 
years before the properties are as well 
known as those of metals, according to 
the author. Although Pyroceram is a 
white crystalline material, it will take a 
high polish, and one application is for 
optical mirrors which do not distort 
with changes in temperature. 

In addition to the papers dealing with 
specific design solutions and materials 
tests, there were theoretical papers on 
such topics as ‘‘Fracture Mode Transi- 
tion for a Crack Traversing a Plate,” 
“A Unified Interpretation of Room- 
Temperature Strength of Notched Speci- 
mens as Influenced by Their Size,"’ and 
on the measurement of plastic strains 
with the use of the moiré effect. 

The panel on the application of metals 
in heavy sections stressed the need for 
co-operation between the user and the 
producer, particularly in the area of 
specifications. If the best design solution 
is to be achieved, the purchaser's speci- 
fications should not be too restrictive or 
confined solely to well-known materials. 

Much of the credit for the success of 
the Division's first conference was 
given to the Conference Committee and 
the enthusiastic co-operation of the 
Hudson-Mohawk Section. 


Availability List— Metals Engineering Conference 


Tue papers in this list are available in 
separate copy form until Feb. 1, 1960. 
Please order only by paper number; 
otherwise the order will be returned. 
Copies of these papers may be obtained 
from the ASME Order Department, 
29 West 39th Street, New York 18, N. Y. 
Papers are priced at 40 cents each to 
members; 80 cents to nonmembers. 
Payment may be made by check, U. S. 
postage stamps, free coupons distrib- 
uted annually to members, or coupons 
which may be purchased from the 
Society. Coupons, in lots of ten, are 
$3 to members; $6 to nonmembers. 


59—Met-1 A Generalization of Cumulative 
Damage, by R. M. Mains 

59—Met-2 Relations Between the Notch 
Tensile Strength of Cylindrical and Pris- 
matic Specimens of Titanium Alloys and 
Heat-Treated Steels, b chs, J. G. 
Sessler, R. F. Pray, and T. H. Yeh 

59—Met-3 Effect of Relaxation on the Be- 
havior of Materials Under Combined Al- 
ternating and Static Stress, by F. H. Vitovec 


59—Met-4 lic Operation of Pressure Pip- 
ing With y Heating, by K. R. Merckx 

59—Met-5 Steady Creep of a Tube Under 
Combined Bending and internal Pressure, 
by lain Finnie 

+6 Report of Anomalous ‘‘Brittie’’ 

Failures of Heavy Steel Forgings at Elevated 
Tomporatures, by A. J. Babecki, P. P. Puzak, 
and W. S. Pellini 

59—Met-7 Use of the Moiré Effect to Meas- 
ure Plastic Strains, by A. Vinckier and R. 
Dechaene 

53—Met-8 Design of Pressurized Cytinders 
for High-Temperature Applications, by J. F. 
Traexier 

59—Met-9 A Unified Interpretation of Room 
Temperature of Notched 
mens as Influenced by Their Size, by B. M. 
Wundt 

58—Met-10 Nonmetallic inclusions and Frac- 
ture Behavior of Steels, by S. Yukawa 

59—Met-1l Effect of Wall Thickness on 
Stress-Rupture Life of Tubular Specimens, 
by J. T. Tucker, Jr., E. E. Coulter, and L. F. 

ooistra 

59—Met-12 Report of Project SP-4 to Steam 
Power Panel of the ASME-ASTM Joint Com- 
mittee on the Effect of Temperature on the 
Properties of Metals, by J. S. Worth 

59—Met-13 Notch Rupture Senn of Type 
347 Heat Affected Zone, by R. J. Christoffel 

59—Met-14 Creep Rupture Tests for Design 
Steam Equipment, by E. A. 
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ASME-SAM Work Smarter not Harder. . . 


...al Management Engineering Conference, 
April 23-24, 1959, Hotel Statler, New York City 


At tHe 14th Annual Management 
Engineering Conference held jointly with 
the Society for Advancement of Manage- 
ment, the ASME Management Division 
sought to fulfill its objectives: To im- 
prove management by the application 
of engineering science and the engi- 
neering point of view, to serve the 
management interests of: ASME mem- 
bers who are interested in learning 
management techniques and improving 
their management abilities; managers 
of engineering functions; engineers in 
general management; engineers of man- 
agement, who are concerned with the 
development and application of manage- 
ment skills and knowledge; and colleges 
and universities engaged in developing 
engineers for management. These are 
the objectives of the ASME Management 
Division.! The conference theme was 
“Profitable Management Engincering"’ 
and was held April 23-24, 1959, at 
the Statler Hilton Hotel, New York, 
N.Y. 

Technical papers, 16 in all, were de- 
signed to bring up to date the vast 
amount of theory and practice which 
business and industry can use to improve 
their current operations and to uncover 
new possibilities of profit improvement. 

Such areas of management science as 
work sampling, work simplification, 
quality control, and the use of computers 
in the solution of complex management 
problems were explored. The basic 
themes of all such studies were: Practical 
cost reduction, improving management 
productivity, new approaches in using 
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Presentation of Material Handling 
Award. H. H. Hall, Mem. ASME, 
left, recipient; Warren J. King, SAM 
vice-president for material handling. 
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and maintaining standards, and optimiz- 
ing the solution of production control 
problems. 

The human side of management was 
analyzed in relation to personal develop- 
ment of industrial engineers as well as 
in relation to the role of labor in produc- 
tivity, and the question of incentives. 


“Work Smarter Not Harder” 


‘A creative worker is, or can be, any 
employee in [an] organization,"’ accord- 
ing to Chester L. Brisley, staff assistant 
to director of production, Chance Vought 
Aircraft, Inc., Dallas, Texas. Dr. Bris- 
ley’s concern was, however, with those 
personnel who, by virtue of their unique 
training and experience, are performing 
creative tasks—engineers, planners, de- 
signers. It is his contention that the 
more fully such persons can concentrate 
on their creative talents by eliminating 
menial tasks, the happier and better 
satisfied they will be. Consequently, his 
value to the company is enhanced. Dr. 
Brisley described work sampling studies 
which bear this out. 


Man to Manager 


ASME President, Glenn B. Warren, in 
a luncheon address, expounded further on 
“The ASME Interest in Management 
Science." Mr. Warren stated that 
‘*....the ASME and other technical 
professional engineering societies need to 
improve the management proficiency of 
the large number of their members who 
get into the top or near top Management 
posts of business, and similarly of those 
engineers who are concerned with the 
management of complex government and 


Presentation of Industrial Incentive 
Award. Arthur Rath, /eft, recipient; 
Phil Carroll, Fellow ASME and SAM 
President. 


defense projects which require technical 
understanding, if not proficiency, to 
permit their making of proper manage- 
ment decisions in these increasingly vital 
areas.” 

How to achieve this? Mr. Warren 
suggests that the Society continue to or 
seck to find the management science areas 
in which sufficiently exact knowledge 
does not yet exist, or which are as yet 
controversial, and then set up exact 
knowledge or new and original clari- 
fication. Also he recommended that the 
use of new computational and mathe- 
matical techniques be encouraged, to- 
gether with the increasing availability 
of statistical material, to predict results. 
As in operational research, varying 
specific business, governmental, or finan- 
cial practices could aid in predicting 
over-all or specific industrial and eco- 
nomic activity and well-being. It is 
important, too, that the Society co- 
operate with and augment the results of 
other groups working in these same basic 
areas. 

That co-operation was manifested 
throughout the conference by the pres- 
ence of top engineers and rop manage- 
ment as well as leading educators in both 
fields. 


Manager to Man 


Phil Carroll, Fellow ASME and SAM 
President, spoke of ‘‘SAM's Contribu- 
tion to Management Education.'’ He 
pointed to the many opportunities for 
self-development offered by SAM and 
other professional societies. 

Acquaintance with men in different 
areas of business and industry permits a 
better informed choice of goals. Such a 
choice makes the difference between 
“positive drive and indecisive drift.” 

Repeated exposures to all phases of 
management give the individual an ad- 
vantage when making a choice in plan- 


Presentation of Gilbreth Award. Gerald 
B. Bailey, /eft, recipient; Phil Carroll. 
Awards presented during ASME Man- 
agement-SAM Conference. 
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ning his career between line and staff work. 

Work on a local level of a society 
provides opportunities for one who other- 
wise could not exercise his managerial 
potential. 

Another advantage, one not often 
considered a benefit of professional 
society activity, but nonetheless signifi- 
cant, is the opportunity to acquire skill 
with words. One of the manager's 
chief functions is communication. Dis- 
cussions, presentation of papers, the 
making of announcements—all afford 
superior opportunities for proficiency in 
this area. 

Finally, there is the advantage most 
often placed first. That is the opportu- 
nity to supplement old knowledge and 


Second Maintenance 


Tue second annual National Confer- 
ence on Maintenance and Plant Engi- 
neering was held at the Edgewater Beach 
Hotel, Chicago, Ill., May 4-5, 1959. 
The conference was sponsored by the 
Maintenance and Plant Engineering Divi- 
sion of The American Society of Me- 
chanical Engineers in co-operation with 
the Chicago Section and with participa- 
tion by the American Institute of Plant 
Engineers. There was an attendance of 
124. 

ASME President Glenn B. Warren 
delivered the Banquet Address on ‘‘The 
Importance of High-Level Maintenance 
and Plant Engineering..” M. V. Max- 
well, Mem. ASME, chairman of the 
Chicago Section, presided. Richard S. 
Falk, assistant to the president and 
secretary, The Falk Corporation, Mil- 
waukee, Wis., spoke on *‘General Man- 
agement Views the Plant Engineering 
Department,"’ at the luncheon, and S. A 
Simonson, president of the American 
Institute of Plant Engineers, presided. 

Five technical papers, all of which 
were preprinted, were presented at the 
two technical sessions on the techniques 
and management aspects of mainte- 
nance. 


Maintenance—Outdoors 


Methods for the efficient sandblasting 
of steel surfaces were surveyed at the 
first session. A comparison of types of 
equipment and relative costs for this 
important method of surface preparation 
were given. Protective coatings were 
the topic of another paper on the prac- 
tical aspects of developing realistic 
coating specifications that can be met 
with practical methods, equipment, and 
materials at reasonable cost. The 
author's company has developed more 
than 100 pages of standard specifications 
for surface preparation, coating systems, 
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gain new knowledge through attendance 
at Meetings and conferences. 


Man to Man 


..Most of us want to do what is 
right....our mistakes in human rela- 
tions are not caused by intent to do 
wrong.” This is the thesis set forth by 
Louis E. Newman, Mem. ASME, in a 
luncheon talk, ‘‘The Human Side of 
Managing." Mr. Newman suggested 
that management's intentions are often 
distorted by the methods with which 
they are carried out. He offered ten 
practical principles as guides to avoiding 
such pitfalls. Among them are: Let 
management's good intentions be recog- 
nized; use low-pressure persuasion; give 


employees a fecling of participation; 
exchange short-term satisfaction for long- 
term values. 


First Step the Hardest 


Perhaps the dominant note of the con- 
ference was expressed by Dr. Brisley in a 
quotation from a monthly letter pub- 
lished by the Royal Bank of Canada: 


“Every method we use in pro- 
duction of goods, in distribu- 
tion, and in selling, was at 
some time or other new to 
the world. To put them into 
use, there had to be daring 
men and women, people who 
saw visions and attacked 
problems with ferocious de- 
termination.” 


and Plant Engineering Conference Held in Chicago 


materials, and inspection and safety 
procedures which permit brief job 
specifications since they are supported by 
the detailed standards. Over-all paint- 
ing costs and corrosion losses have been 
reduced and a simple nondestructive 
method for measuring dry-film thickness 
over corners, irregular surfaces, and 
specialized materials is being sought. 
Maintenance of parking lots and grounds 
was the topic of the other paper. It 
included practical methods for the patch- 
ing of pavements and other problems 
ranging as far as the control of weeds 
and insect pests in lawns and shrubs. 


Plant Engineering 

The second session dealt with some 
management techniques for achieving 
good maintenance. Good preventive 
maintenance was described as beginning 
with the selection of equipment for 
purchase. Desirable design features 
which will facilitate maintenance can 
then be specified and the purchase of 
equipment which has given maintenance 
difficulties in the past can be avoided. 
Standard practices, equipment checks, 
records, reference print files, anc organi- 
zation all have a part in the pr-ventive- 
maintenance program. 

The central job shop, which was the 


topic of the other paper, has an impor- 
tant part in providing the tools and spe- 
cial skills which cannot be duplicated in 
individual maintenance areas. The cost 
of providing various services must always 
be balanced against the cost of purchas- 
ing these from an outside company. The 
advantages of craft and functional organi- 
zation, or a combination of the two, 
were compared and the part played by 
job classification was discussed. Tools 
and layout, work measurement, and 
scheduling were also related to the over- 
all problem. 

The third session was a forum on 
maintenance with a panel of four speakers. 
K. P. Powers, Mem. ASME, of Gulf Re- 
search and Development Company, was 
session chairman and also served as 
moderator. 

The conference also included an in- 
spection trip to the Chicago North Side 
Filtration Facility which, in 1955, was 
named by ASCE as one of the Seven 
Modern Civil Engineering Wonders in 
the U.S., and faces many of the main- 
tenance problems found in an industrial 
plant. The $100-million facility will 
deliver 960 mgd of water to the 3 million 
people of Chicago's north side and sub- 
urbs and will have an ultimate capacity 
of 1680 mgd. 


Availability List— Maintenance and Plant Engineering 


Tue papers in this list are available in sepa- 
rate copy form until March 1, 1960. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
may be obtained from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
N. Y. Papers are priced at 40 cents each to 
members; 80 cents to nonmembers. Payment 
may be made by check, U. S. postage stamps, 
free coupons distributed annually to members, 
or coupons which may be purchased from the 


Society. Coupons, in lots of ten, are $3 to 

members; $6 to nonmembers. 

59—MPE-1 The Technique of Efficient Sand- 
blasting, by P. E. Weaver 

59—MPE-2 The Role of a Gone Ra Ship in 
Area Maintenance, by C. H. 

59—MPE-3 Practical Aspects “ot, Protective 
Coating Specifications, by J. R. Allen and G. 
Mackey 

59—MPE-4 phoietonanes of Parking Lots and 
Grounds, by A. K. Carter 

59—MPE-5 Engineering for Good Preventive 


Maintenance, by E. R. Schauffele and H. W. 
Parsons 
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JUNIOR FORUM 


The Role of the Mechanical Engineer in the Infrared Field 


By K. W. Harper? 


Tue purpose of this article is to de- 
scribe areas in the infrared (IR) field 
where mechanical engineers may find suc- 
cessful and rewarding careers. The de- 
velopment of infrared for both military 
and commercial application received im- 
petus during World War II. The history 
of infrared dates back to 1800 when Sir 
William Herschel, the famous astrono- 
mer, coined the phrase “invisible light." 
The term infrared is used to refer to the 
portion of the electromagnetic spectrum 
between the visible region and the micro- 
wave region. 

All objects at a temperature above 
absolute zero emit infrared radiation. 
This radiation increases as the fourth 
power of the absolute temperature. The 
temperature of such items as rocket 
motors, jet engines, and furnaces makes 
them suitable for infrared radiation. 

In order to make use of IR radiation, 
properly designed equipment which re- 
quire the services of mechanical engineers 
are needed. An optical or collector sys- 
tem, suitable detection devices, and 
proper auxiliary equipment are all nec- 
essary in using IR radiation. At the 


1 Engineering writer, General Electric Ad- 
vanced Electronics Center at Cornell Univer- 
sity, Ithaca, N. Y. Assoc. Mem. ASME. 

Consulting engineer, General Electric Ad- 
vanced Electronics Center, Light Military 
Electronics Department, Ithaca, N. Y. Mem. 


present time, the use of IR for detection 
is drawing the most attention and poses 
many challenges for the young mechani- 
cal engineer. The IR field occupies the 
same position that radar did at the be- 
ginning of World War II. Extensive de- 
velopment is required in the areas of 
optics, mechanics (precision in most 
cases), detectors, and cryogenics (low- 
temperature applications), all of which 
must be combined and packaged. 

This equipment must be developed and 
designed to operate in extreme environ- 
mental conditions. 

The potential of infrared utilization is 
unlimited, and many new applications 
will be evolved during the coming era of 
technological progress. Infrared prin- 
ciples are used in the following: 


Spectrometry (identification of 
chemical compounds) 

Detection (missiles and objects in 
space) 

Photography (infrared film) 

Space navigation 
eather forecasting 

Stabilization of space vehicles 

Astronomy 

Process-control applications 
rometry 

Fire-control systems 


Some difficult mechanical-engincering 
problems are described in the following. 
All of these areas offer interesting work 
and opportunities for young engineers. 

1 Optical Material. Infrared energy 
is similar to light energy. It is dis- 
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persed in all directions and therefore 
must be received and collected by a 
telescopic or optical system so that it can 
be focused on a detector. The optical 
system must be specially designed to 
withstand shock, vibration, and ex- 
treme environmental conditions. The 
optical system consists of special ma- 
terials used as lenses and contains moving 
parts, all of which must be arranged and 
mounted in specified relationships which 
cannot change under operating condi- 
tions. Any shift of one part in respect to 
other parts in the system will seriously 
affect the optical adjustment and hamper 
the performance of the equipment. In 
this area the mechanical engineer must 
apply his knowledge of materials, struc- 
tures, and kinematics. 

2 Detectors and Cryogenics. The 
detector receives the energy collected by 
the optical system and generates a signal 
which is used in the electronic sections 
of IR equipment. These detectors con- 
sist of special sensitive materials which 
must Operate at temperatures below 
—300 F, and down to the temperatures 
of liquid nitrogen and helium. This 
presents the challenge of mounting, in- 
sulating, and cooling the detectors. 
There are two commercially available 
liquid low-pressure nitrogen storage and 
supply systems, and a few high-pressure 
gascous systems which require super- 
cooling of the nitrogen to obtain the 
extremely low temperatures. The low- 
pressure systems are limited in operating 
time and the high-pressure systems are 
heavy and require greater space. Here 
is an area where the mechanical engineer 
will encounter many challenges. At the 
present time there is a requirement for a 
small lightweight enclosed compressor- 


One of the main themes of 
Junior Forum is the publishing of 
articles which describe possible 
career areas for young engineers. 
If you would like to see an article 
pertaining to some particular field, 
let us know. If you would like to 
write an article about the opportu- 
nities for young engineers in some 
field, we would be glad to receive 
and publish it. 

This material should be sent to: 


A. S. Goldstein, Chairman 
Junior Forum Subcommittee 
National Junior Committee 
Advanced Electronics Center 
General Electric Company 
Ithaca, New York 
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type system using nitrogen. There is no 
satisfactory system available to meet the 
required specifications. In addition, 
methods of handling liquid helium 
(about —454 F) have to be developed 
along with a system using helium as a 
cooling medium. 

3 Tracking Systems. Tracking sys- 
tems is an area in which a great deal of 
precision mechanical design work can be 
accomplished. The tracker musi be 
aimed and controlled by servomotors, so 
that it will track a moving target, even 
though the tracker and the tracker mount 
moves. The tracker is usually mounted 
on gimbals and its position is controlled 
by a servo or servotorque motor. A 
feedback signal from the processing reti- 
cle of the optical system controls the 
motors. This control must be precisely 
designed and it must also have the low- 
est moment of inertia and the best balance 
possible. The use of lightweight ma- 
terials and placing of the components to 
obtain a delicate balance is a prerequisite 
in tracking systems. The use of precision 
shaft angle encoders is necessary in many 
systems to read out the precise position 
of aiming of the tracker. This angle 
encoder is sometimes as precise as 0.1 mil. 

The mechanical engineer can do a 
splendid job in placing these various 
units in the most strategic and efficient 
places, keeping in mind that simplicity is 
one of the most important ingredients in 
precision equipment. 

The infrared field is a combination of 
physics and engineering. It requires the 
services of many types of engineers and 
scientists and offers challenges in many 
fields. The practical use of infrared is 
still in the pioneer stage, and in the 
opinion of many it has a “bright red 
future." 


ASME 
COMING EVENTS 


Walker Cisler, Fellow ASME, chairman of Hoover Medal Board of Award, presents 
Medal to Lieut. Gen. R. A. Wheeler, 19th recipient of award at Society of American 


Military Engineers dinner, Mayflower Hotel, 


August 9-12 
ASME-AIChE Heat Transfer Conference, Uni- 
versity of Connecticut, Storrs, Conn. 


September 9-11 
ASME Applied Mechanics Western Conference, 
Stanford University, Stanford, Calif. 


September 10-12 
ASMF, AIChE, FPRS Wood Industries Con- 
ference, Multnomah Hotel, Portland, Ore. 


September 17-18 
ASME-AIEE Engineering Management Con- 


ference, Statler Hilton Hotel, Los Angeles, 
Calif. 


September 20-23 
ASME Petroleum Mechanical Engineering 
Conference, Rice Hotel, Houston, Texas 


June 1-3 


ASME Boiler and Pressure Vessel Committee 
Out-of-Town Meeting, Palliser Hotel, Calgary, 
Alberta, Canada. 


June 8-12 


ASME, AMHS, SAM Materials Handling Con- 
ference, Cleveland Auditorium, Cleveland, 
Ohio 


June 14-18 
ASME Semi-Annual Meeting, Chase, Park 
Plaza Hotels, St. Louis, Mo. 

June 18-20 


ASME Applied Mechanics Conference, Rens- 
selaer Polytechnic Institute, Troy, N. Y. 
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September 27-October 1 
ASME-AIEE National Power Conference, 
Hotel Muchlebach, Kansas City, Mo. 


October 20-22 
ASME-ASLE Lubrication Conference, Hotel 
Sheraton-McAlpin, New York, N. Y. 


October 26-29 
ASME-AIME Fuels Conference, Netherland 
Hilton Hotel, Cincinnati, Ohio 


November 4-6 


ASME-IRE-AIEE-ISA National Automatic 
Control Conference, Sheraton Hotel, Dallas, 
Texas 


November 8-13 
ASME, ASTM, ACS International Rubber 


ashington, D. C., February 19 


Conference, Shorcham and Park Plaza Hotels, 
Washington, D. C. 


November 16-20 


ASME Materials Handling Conference, New 
York Trade Show Building, New York, N. Y. 


November 29-—December 4 


ASME Annual Mecting, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 


(For Meetings of Other Societies, see page 119) 


Nore: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ASME Paper," by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME. 


Notice—ASME Applied 
Mechanics Conference 
Relocated 


Due to reasons beyond the con- 
trol of Virginia Polytechnic In- 
stitute, the 22nd Applied Mechan- 
ics Division National Conference 
has been relocated and now will 
be held in Lecture Hall, Russell 
Sage Laboratory, at Rensselaer 
Polytechnic Institute, Troy, N. Y., 
June 18-20, 1959. 
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Tue Woman's Auxiliary to the ASME 
annually awards scholarships and Scudent 
Loans to worthy students of mechanical 
engineering. 

The task of the Scholarship Commit- 
tees is difficult. It requires wisdom and 
judgment to choose from the many 
applicants of merit those few most 
worthy recipients. 


Woman’s Auxiliary to ASME Aids Students 


Sylvia W. Farny Scholarship 

This year the Sylvia W. Farny Scholar- 
ship Committee chose four recipients of 
$500 scholarships: Peter Bizon, Robert 
J. Raymond, Ross L. Goble, and Edward 
J. Duin. 

Peter Bizon, a 20-year old student at 
the University of Pittsburgh, holds 
office in Pi Tau Sigma and Sigma Tau. 


the other. 


the following: 


shows the existing rates: 


ARS Publications 


ARS Journal 
Astronautics 
Technical Papers 


ASME Publications 
Applied Mechanics Reviews 


Mechanics 
MEcHANICAL ENGINEERING 


Journal of Heat Transfer 
Journal of Basic Engineering 
Journal of Engineering for Power 


Journal of Applied Mechanics 
Individual technical papers 
Books, Codes and Standards 


Glenn B. Warren, President 
The American Society of Mechanical Engineers 


ARS-ASME Affiliation 
Reports on Benefits of Affiliation 


Tue affiliation existing between The American Society of Mechanical Engi- 
neers and the American Rocket Society offers the membership of both societies 
a broad spectrum of scientific and engineering activities. 

Mutual co-operation is effected through an ASME-ARS Joint Committee and 
through representation of each Society on the appropriate governing body of 


The advantages to the membership of each Society of this affiliation include 


(4) Joint mectings at which the complete program of each Society is open 
to the membership of the other Society. 

(6) Co-ordination of technical program planning through co-operation of 
professional divisions of the two Societies so that the interests of the members 
of both Societies may be better served. 

(c) A member of one of the two Societies may become a member of the other 
without payment of initiation or entrance fees in the second Society, provided 
he can qualify for membership in the second Society. 

(4) Members of each Society are extended the privilege of purchasing publi- 
cations of the other Society at the members’ rate. The following tabulation 


PMM-Journal of Applied Mathematics and 
ASME Transactions (Bound) (1958 Volume and 


earlier) (Quarterly, beginning January, 1959): 


Journal of Engineering for Industry 


GF 


Nonmembers Members 
$12.50 $ 6.25 
9.00 4.50 
.25 
25.00 10.00 
35.00 28 .00 
7.00 5.60 
30.00 15.00 
10.00 5.00 
10.00 5.00 
10.00 5.00 
10.00 5.00 
10.00 5.00 
.80 .40 
Various 20% discount 


John P. Stapp, President 
American Rocket Society 
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He is active in several functions and is 
on the staff of the school’s engineering 
publication. Last year he received a 
citation of the American Society of 
Military Engineers for outstanding AF- 
ROTC cadet service. 

Robert J. Raymond, honor student and 
top man in his class at the Massachusetts 
Institute of Technology, is 21 years old. 
Mr. Raymond is also a student technician 
in an M.I.T. laboratory. 

Ross L. Goble, a 27-year old student at 
Clemson College, S. C., is married and 
has two children. Since entering Clem- 
son, he has maintained a straight A 
average. He has been elected president 
of the local ASME Student Section, 
and holds membership in an honorary 
engineering society. 

Edward J. Duin ranks 13 in his class 
of 301 at North Dakota State College. 
Mr. Duin is 22 years old. He is a 
member of Tau Beta Pi, Pi Tau Sigma, 
and the ASME Student Section at his 
school. 

The Committee and the National Board 
wish to express their sincere appreciation 
to the various Sections for their generous 
support and contributions to this fund 
in the past, and hope you will be in- 
spired not only to continue but also to 


increase your gifts to these funds. 
Help contribute to the mechanical 
engineer of tomorrow. 

Committee members are: Mmes. 


Crosby Field, Maurice Weschler, Wil- 
liam H. Larkin, Arthur M. Gompf, 
and Ralph L. Goetzenberger, chair- 
man. 


Marjorie R. Rothermel Fund 


The Marjorie Roy Rothermel Scholar- 
ship Fund was established in memory of 
Mrs. Rothermel who died Nov. 13, 
1957, while serving as the 21st president 
of the Woman’s Auxiliary to the ASME. 

The fund provides for at least one 
scholarship of $750 to be conferred 
annually. A candidate must be a man 
or woman citizen of the United States, 
who is in his senior year in mechanical 
engineering or who has already received 
a Bachelor's Degree in mechanical 
engineering at an accredited U. S. 
college or university, and who desires to 
continue his study for an advanced 
degree in engineering. The candidate 
must hold some grade of ASME member- 
ship. Selection is based on character, 
scholastic achievement, and financial 
need. 

Information concerning this scholar- 
ship and application forms will be 
available in schools offering graduate 
courses in engineering. Applications are 
to be submitted to the Committee by 
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February, 1960. Members of the Com- 
mittee are: Mrs. F. H. Fowler, Jr., 
Philadelphia, Pa.; Mrs. T. N. Graser, 
Boston, Mass.; Mrs. E. R. Kaiser; 
and Mrs. D. V. Minard, Metropolitan 
Section. Additional information may 
be obtained from the committee chair- 
man, Mrs. Frank W. Miller, 7805 
Cobden Road, Philadelphia, Pa. 


Student Loan Fund 


One of the most important funds of 
the Woman's Auxiliary to the ASME is 
the Student Loan Fund. Through the 
fund, many persons who for one reason 
or another were not eligible for scholar- 
ship awards were enabled to finish 
school. The Loan Fund Committee is 
untiring in its efforts to select those 
whom they believe will benefit most 
from such a loan. They must combine 
great understanding with great warmth, 
and yet remain impersonal in their 
judgment. 

A letter from the wife of a loan recip- 
ient (father of four children) to the 
chairman of the fund, Mrs. Walter F. 
Friend, serves to illustrate not only the 
gratitude of those who benefited, but 
also the wisdom of the committee. 
A portion of that letter follows: ‘“We 
are enclosing a check for the balance 
due on our loan. Words cannot properly 
express our gratitude. The money was 
enough to permit my husband to finish 
school; but, more important,... was 
the fact that someone actually had the 
faith which we had that he would 
finish."" The recipient has received an 
award for being the outstanding me- 
chanical-engineering student at his 
school in 1957. He has also passed the 
first half of his examinations for licensed 
professional engineer in the State of 
Illinois. 

Also available to the deserving student 
is the Calvin W. Rice Memorial Scholar- 
ship Fund, which is a $1500 scholarship, 
awarded annually toward the expense 
of one year's graduate study in the 
United States in mechanical engineering 
by a foreign student who is brought to 
the United States and who shall return to 
his country upon completion of his 
work. This scholarship is granted in 
an effort to promote better understanding 
throughout the world. 

We of the Auxiliary, the report 
pointed out, should feel a sense of ful- 
fillment in aiding the career of a dedicated 
engineer. Each of our donations could 
contribute immeasurably toward helping 
young men and women to achieve their 
ambitions. The auxiliary certainly de- 
serves the consideration—and help—of 
the entire membership of the Society. 
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ASME Honors Canadian 


H. S. Van Patter, vice-president and 
director of Dominion Engineering Works 
Limited, Montreal, Que., Canada, re- 
cently has been elected to the grade of 
Fellow of The American Society of Me- 
chanical Engineers. He has been a 
member of ASME since 1946. 

To mark the occasion a luncheon was 
held at the University Club, Montreal, 
on April 22, with Dr. R. E. Heartz, Hon. 
Mem. ASME, in the chair. Dr. L. 
Austin Wright, Mem.’ ASME, presented 
Mr. Van Patter to the meeting and out- 
lined his long connection and many 
activities with the Engineering Institute 
of Canada. 

S. Logan Kerr, Fellow ASME, gave a 
short account of Mr. Van Patter’s 
accomplishments in the field of engineer- 
ing and of administration, pointing out 
that during the period of his services 
with the Dominion Engineering Works 
as design engineer and administrator the 
company has produced 13.5 million hp 
of hydraulic turbines. He referred also 
to the valuable experimental work done 
by Mr. Van Patter on turbines, pumps, 
and cavitation. 

Dr. Heartz then presented the certifi- 
cate of Fellowship to Mr. Van Patter, 
making reference to the many satis- 
factory transactions he had had with Mr. 
Van Patter and his company. 

In response, Mr. Van Patter disclaimed 
the credit for the many achievements 


Dr. R. E. resents cer- 


SME to H.S. 


Heartz, right, 
tificate of Fellow grade in 
Van Patter, center, as S. Logan Kerr 
looks on. The presentation was made 
at a luncheon held in Mr. Van Patter’s 
honor at University Club, Montreal, 
April 22. 


which had been mentioned by the three 
speakers. He gave credit for all of these 
to the company and to the many excellent 
people who had been associated with him 
throughout his almost 40 years of con- 
nection with the Dominion Engincering 
Works Limited. 

In conclusion, the meeting expressed 
to Dr. Heartz its appreciation of his 
thoughtfulness in bringing the group to- 
gether to mark this interesting occasion. 


ASME EXECUTIVE COMMITTEE 


A meeTING of the Executive Committee 
of the Council of The American Society of 
Mechanical Engineers was held in the 
rooms of the Society on Friday, March 6, 
1959. There were present: G. B. Warren,, 
Chairman; E. W. Allardt, L. N. Rowley, 
and A. W. Weber of the Executive Com- 
mittee; E. G. Bailey and W. F. Ryan, 
past-presidents; V. W. Smith, a director; 
E. J. Kates, treasurer; H. J. Bauer, as- 
sistant treasurer; L. C. Smith, Organiza- 
tion Committee chairman; W. H. Lar- 
kin, ASME Representative to ECPD; 
O. B. Schier, II, secretary; W. E. Letro- 
adec, W. E. Reaser, and J. D. Wilding, 
assistant secretaries; J. J. Jaklitsch, Jr., 
editor; H. I. Nagorsky, controller; and 


D. B. MacDougall, associate head, Field 
Service. 

The following actions of the Council 
are of general interest. 

ASME Group Life Insurance. On recom- 
mendation of the Pension Committee the 
Council voted to increase the present top 
limit of coverage of the present group life 
insurance policies for ASME staff from 
$6000 to $10,000. 

References for Transfer From Associate 
Member to Member. The Board on Mem- 
bership recommended to the Council that 
only two Member or Fellow references be 
required for transfer from Associate Mem- 
ber to Member. Board's reasoning: To 
promote and assist qualified Associate 
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Members to transfer to the Member 
grade. The Board also pointed out that 
when a man applies for the grade of As- 
sociate Member he is required to have 
three references, at least one of whom 
shall be a Fellow, Member, or Affiliate. 
By having only two Member or Fellow 
references when transferring to the grade 
of Member, he would have on file a total 
of five references, three of whom would be 
Fellows, Members, or Affiliates, as now re- 
quired by Article R4, Rule 1. The Coun- 
cil voted to accept the Board's recommen- 
dation and to refer the matter to the Con- 
stitution and By-Laws Committee. 

Reinstatements. On recommendation of 
the Board on Membership, the Council 
voted to authorize the chairman of the 
Membership Review Committee to rec- 
ommend monthly to the Council rein- 
statements in the same grade of member- 
ship as formerly held within three years 
of lapse of membership. 

Sections. Fifty paid-up members of the 
present Paducah Group of the Louisville 
Section have petitioned for Subsection 
status. Upon recommendation of Vice- 
President Dolan, Region VI, and approval 
of the Louisville Section, the Council au- 
thorized the formation of the Paducah 
Subsection of the Louisville Section, hav- 
ing the same territory and headquarters 
city as the present Paducah Group of the 
Louisville Section. 

ASME Insignia. The Council granted the 
Johns Hopkins Engineers permission to 
use the ASME clover leaf emblem on the 
bronze plaque commemorating the fund 
established to honor professors of The 
Johns Hopkins University who have 
reached the age of retirement. 

Engineers Joint C il—Proposed Ad- 
vertising Campaign. The EJC Board of 
Directors has authorized its Public Rela- 
tions Committee to plan and carry out a 
public service advertising program to 
eliminate public confusion over the role of 
the engineer. To meet the specific ex- 
penses of space rates, the EJC Public Rela- 
tions Committee requested each of EJC’s 
member societies to make a voluntary 
contribution for this specific purpose. 
The amount sought for the advertising 
program is $2500. The Council voted: 
(1) To approve the proposed advertising 
campaign of the EJC Public Relations 
Committee; and (2) to contribute $500 
toward this purpose. 

United Engineering Center—Re-Issue of 
Pledge Cards. The normal changes of 
membership due to transfer, additions, 
and deletions has prompted several of the 
larger Sections to request a new set of 
Member Gifts Campaign Pledge cards 
with the current addresses of the members 
in their area. The Council voted to au- 
thorize the printing and addressing of a 
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new set of pledge cards for distribution. 

Woman's Auxiliary to the ASME. The 
Woman's Auxiliary to the ASME has 
pledged the sum of $1000 to the United 
Engineering Center to be paid over a 
three-year period. The Council ac- 
knowledged the gift from the Woman's 
Auxiliary with sincere appreciation. 

Certificates of Award. As a result of a 
revised policy on Certificates of Award, 
the Council delegated to the respective 
Vice-Presidents its authority to confer an 
appropriate Certificate of Award on those 
Section Member Gifts Campaign Chair- 
men who succeed in obtaining contribu- 
tions from 50 per cent or more of their 
members or who have attained 100 per 
cent of their quotas. ; 

The Council granted Certificates of 
Award to the following: 

Retiring Section Chairmen: Robert D. 
Charette, New London; Richard H. 
Meyers, Rock River Valley; Edward W. 
DeJon, South Texas; George H. Billman, 
Erie; Frederick K. Sutter, Westmoreland; 
E. S. Howarth, Pittsburgh; David F. 
Quan, Ontario; Robert M. Kuhns, San 
Diego; Ernest W. Weaver, Jr., Toledo; 
Peter H. Valentyne, Saginaw Valley Sub- 
section of the Detroit Section. 

Retiring Professional Division Chair- 
man: Ernest L. Dahlund, Oil and Gas 
Power Division in 1958. 

Member Gifts Campaign Chairmen: 
Lester L. Bosch, Cincinnati; Robert 
Cornish, Canton-Alliance-Massillon; 
Earl Cutter, Dayton; and Benjamin 
King, West Virginia. 

Past Section Chairmen. The Council 
granted Certificates of Award to the 
following past-chairmen of Sections: 
Gale Erwin Nevill, South Texas, 1952- 
1953; and Richard H. Meleney, San 
Diego, 1956-1957. 

Appointments. The Council appointed 
A. A. Potter to a three-year term on the 
Charles Franklin Kettering Board of 
Award. 

Upon recommendation of Vice-Presi- 
dent Weber, Region III, the following 
members were appointed to represent the 
Society at the Annual Meeting of The 
American Academy of Political and Social 
Science, April 10 and 11, 1959, in Phila- 
delphia, Pa., Thomas W. Hopper and W. 
E. Belcher, Jr. 


A meeTING Of the Executive Committee 
of the Council of The American Society of 
Mechanical Engineers was held in the 
rooms of the Society on Friday, April 3, 
1959. There were present: G. B. Warren, 
Chairman; E. W. Allardt, L. N. Rowley, 
and R. B. Smith of the Executive Com- 
mittee; A. M. Perrin and Joseph Pope, 
directors; E. J. Kates, treasurer; O. B. 
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Schier, II, secretary; W. E. Letroadec, S. 
A. Tucker, and J. D. Wilding, assistant 
secretaries; J.J. Jaklitsch, Jr., editor; H. 
I. Nagorsky, controller; and D. B. Mac- 
Dougall, associate head, Field Service. 

Membership Certificate to New Members. 
Because most engineering societies pro- 
vide new members with a Certificate of 
Membership at no charge, and in the in- 
terest of improving the relation between 
the members and the Society, the Council, 
on recommendation of the Board on 
Membership and the Membership De- 
velopment Committee, voted that the 
procedure for notifying ASME members 
of their election be modernized in part, as 
follows: Each new member shall receive 
at no cost, in addition to membership 
card, book of coupons, and statement of 
dues, a Certificate of Membership and the 
Canons of Ethics for Engineers. 

Sections. Upon recommendation of 
Vice-President Harold Grasse, Region 
VIII, and approval by the South Texas 
Section of the petition of fifty paid-up 
members, the Council approved the for- 
mation of the San Antonio Subsection of 
the South Texas Section with headquar- 
ters at San Antonio. 

Upon recommendation of Vice-Presi- 
dent J. W. Little, Region IV, the Council 
approved the affiliation of the ASME At- 
lanta Section with the Architects and 
Engineers Institute, Inc., of Atlanta. 

Student Sections. The continuation of 
the University of Puerto Rico Section, 
pending accreditation by ECPD, was 
again reviewed by the Council. The 
school has requested a postponement of 
inspection until the fall of 1959 when cer- 
tain additional physical facilities and 
some additional changes in the cur- 
riculums of the various engineering dis- 
ciplines will be completed. The Council, 
therefore, voted to continue the Uni- 
versity of Puerto Rico Section and to 
again review the matter at the ASME 
Annual Meeting in December, 1959. 

Russian Translations. It was reported 
that on Nov. 1, 1957, the Executive Com- 
mittee of the Council authorized staff to 
arrange for the translation of the Russian 
Journal of Mathematics and Applied 
Mechanics (PMM) which was subsidized 
by a grant from the National Science 
Foundation. ASME has applied for a re- 
newal of the grant for the 1959 edition. 
Three other translations have been under- 
taken as follows: (1) Upon recommenda- 
tion of the Applied Mechanics Division 
a fundamental book on thin shells will be 
translated with a grant of $13,500; (2) 
upon recommendation of the Oil and Gas 
Power Division a bibliography in the 
field of sprays with a grant of $5000 is 
to be printed in Germany; and (3) upon 
recommendation of the Research Com- 
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mittee on Friction a translation of a book 
on friction and wear is being considered. 
All grants will be requested from the 
National Science Foundation. 

Nuclear Congress. At the request of the 
Nuclear Congress Operating Committee, 
the American Society of Civil Engineers 
has agreed to undertake the management 
responsibility for the 1960 Congress to be 
held April 4-9 in New York. W. H. 
Wisely, executive secretary, ASCE, has 
asked for an expression of support of the 
co-operating organizations for this im- 
portant joint enterprise. The Council 
voted: (1) To reaffirm the action of the 
Executive Committee of the Council of 
Feb. 1, 1958, to support the Nuclear Con- 


Tue application of each of the candidates listed 
below is to be voted on after June 25, 1959, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have beer 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


New Applications and 
eTran 


Alabama 


@Brown James L., Birmingham 
Joun B., Jr., Huntsville 


Arizona 
Wooprurr, N., Phoenix 


California 


ANDREWS, Teprorp G., Woodland Hills 
®Bartow, Arrnur H. F., San Francisco 
BLAND, REGINALD B., Laguna Beach 
Curistorpx, Curis K., Hollywood 
Donovan, RicHarp J., Santa Monica 
Etvitsky, ANATOLE W., San Francisco 
GAMBRELL, James B., Jr., San Francisco 
CLarK D., Menlo Park 
HENDRICKSON, STANLEY B., La Jolla 
@HoLLAND, KENNETH D., JR., Pacific Palisades 
Irwin, Joun R., Granada Hills 
LAUTENBERGER, JosEPH W., JR., Martinez 
McNiven, Huca D., Berkeley 

Suaw, L., Menlo Park 

WanTInec, Alhambra 


Connecticut 

Bear, Merwyn S., New Britain 
Curtis, WALTER M., Bristol 
@Haypen, R., Waterbury 
®Porz10, ANTHONY J., Waterbury 


Delaware 


Boren, FRANK P., Wilmington 
DANNENMAIER, JosepH H., Newark 
Morris, Jean, M., Hockessin 
Myers, Warp R., Wilmington 


District of Columbia 


Anpers, K., Washington 


@Transfer to Member or Affiliate. 
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gresses, under the co-ordination of En- 
gineers Joint Council; and (2) to in- 
struct the ASME Representative to EJC 
to request that consideration be given to 
placing the Nuclear Congress on an every- 
other-year basis, and expressing the hope 
that the Congress will have the support 
of the American Nuclear Society and the 
Atomic Industrial Forum. 

Certificates of Award. Certificates of 
Award were granted to the following: 

Retiring Section Chairmen, 1957-1958: 
Allen Betz, New Orleans; and W. R. 
Clarke, Mid-Continent. 

Member Gifts Campaign Chairmen 
who have obtained contributions from 50 
per cent of their Section membership or 


CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 


Florida 


Epwarp J., 3xp, Pensacola 


Georgia 

Apams, Roperrt B., Atlanta 
Borecer, Winston C., Atlanta 
Juces S., Decatur 


Idaho 


Bowes, Geracp R., Idaho Falls 
Suea, James J., Idaho Falls 
Woop, Lee E., Idaho Falls 


Illinois 

Betton, Ovney C., Clarendon Hills 
DaRLEN, RosBert N., Chicago 
DemMerT, R., Chicago 
Homer, Percy A., Loves Park 
Kaszusa, Ricnarp S., Chicago 
Newtin, Harry O., Skokie 
@Partrerson, Dwicnt R., Plainfield 
THompson, Carson E., Chicago 


Indiana 


CHAMBERS, RoBeErRT A., Fort Wayne 
Ropert G., Indianapolis 


lowa 
Mo ts, Epwarp W., Davenport 


Gowpy, Kennets K., Manhattan 
Kintios, Joun K., Mission 


Kentucky 


Duerr, Francis R., Louisville 


Louisiana 


Becker, CHARLES P., New Orleans 
Daspit, Kennets J., Baton Rouge 
Davies, Harry R., New Orleans 
Davis, Samugt G., Metairie 
A., New Orleans 
Cart R., Plaquemine 
TRAMMELL, Grover J., Ruston 


Maine 
Anperson, Gorpon C., Biddeford 


Maryland 


Disstncer, Ricnarp B., Baltimore 
Henverson, Ropert D., Bel Air 


100 per cent of their quota: E. E. Bur- 
roughs, Northwest Florida; John D. 
Melville, Waterbury; Dennison Fair- 
child, Olean. 

Past Section Chairmen: Sydney “llis, 
Jr., New Orleans, 1956-1957; John H. 
Keyes, Sr., Mid-Continent, 1948-1949. 

Died. Warren H. McBryde. Fellow 
and 59th President of the Society died of a 
stroke on Wednesday, March 25, 1959. 
The Secretary was directed to express the 
sincere sympathy of the Council to Mr. 
McBryde's daughters. 

i President Warren ap- 
pointed Marshall Anderson to serve a 
two-year term as ASME representative on 
the Nominating Committee of CIPM. 


Lawson, Tuomas E., Rockville 


Massachusetts 


Avmerpa, Josern S. R., Ludlow 
Ricwarp A., Jr., Boston 
GULBRANDSEN, Ricuarp E., Beverly 
Hanvon, Francis E., Somerville 
Harvey, B., Boston 

Lecco, Louis L., Attleboro 
Lesxiewicz, Henryk J., Cambridge 
@Mass, S., Agawam 


Michigan 


Ference, Micnaet, Jr., Dearborn 
Levin, Bernarp J., Detroit 
Moopy, G. Wii.1aM, Lansing 
®Tojys, Joun, Dearborn 


Missouri 


Harris, FRANKLIN D., Columbia 
Howmes, Foster W., St. Louis 
Nrerpreck, Mervin E., St. Louis 
TuHurRston, RayMonpd D., Jr., Florissant 
Barr L., Independence 


New Jersey 

Geuper, ALAN B., Bergenfield 

Per, Mineo L., Bergenfield 
@Scumerzier, Lawrence J., Livingston 
Zemo, FrRanK J., Rahway 


New Mexico 


Reacan, Ropert L., Albuquerque 


New York 


Draves, ANDREW J., New York 
Gupz, Grorce B., Bayside 
Guzman-Fricke, Hans A., New York 
James, THomas M., New York 
Ropert J., New York 
Levy, Jack B., Scotia 
MATNER, VINCENT, Poughkeepsie 
Norman, W., Buffalo 
Lp, Ropert N., Rome 
SrRUBINGER, TayLor E., Bronx 
Upton, Ernest F., Jr., Poughkeepsie 


North Carolina 


Dunn, Jack M., Charlotte 
MorTENSEN, Raymonp K., Charlotte 


Ohio 


Burton, Bruce E., Ada 
B., Lakewood 
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Jouns, Cram M., Cleveland 
Marr, Cleveland 
OLLeNpDoRF, STANFORD, Cincinnati 
Puncs, F., Columbus 
Howarp E., Canton 
Wrxinson, Dwicut M_., Cleveland 


Pennsylvania 


AnTuony, J. Jr., Pittsburgh 
Borst, Ray, Pitcairn 

@BRANDON, J. Camppect, Butler 
CONLEY, Joun E., Jr., Erie 

De, LAKSHMAN C., Pittsburgh 
@HoLtypay, JAMES H., New Holland 
Howarp, WititaM E., Media 
Agpen L., Charleroi 

Purpy, Cuester M., Pittsburgh . 
@®Rarmonv1, A., Pittsburgh 
Seran, Paut N., Clairton 

Vinson, Jack R., Philadelphia 
Viscomi, B. Vincent, Philadelphia 
ZIMMERMAN, R., Allentown 


Puerto Rico 


LepesMa, RAFARL, 


Rhode Island 


Hari, Caarces G., Rumford 


Bayamoén 


South Carolina 


Dinos, Nicuovas, Aiken 
WARNECKE, ARMAND Belvedere 


South Dakota 


Ucaer, Jutius W., Brookings 


Tennessee 


HaviILann, Wayne F., Signal Mountain 


@Rawon, Roy E., Jr., Chattanooga 


Texas 
Mason, Harry J., Baytown 


Vermont 
@OutTwarer, Joun O., Burlington 


Virginia 
Geicer, Artuur R., Sr., Arlington 
Hatcner, Raymonp L., Newport News 
Marks, H., Fort Belvoir 

Scu_er, Morton, Hampton 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC 
[Agency] 


Tuese items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical, and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is operated on a nonprofit 
basis. 

If you are interested in any of these listings, 
and are not registered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result of 
these listings you will pay the regular employ- 
ment fee of 5 per cent of the first year's salary 


if a nonmember, or 4 per cent if a member. 
Also, that you will agree to sign our place- 
ment-fee agreement which will be mailed to 
you immediately, by our office, after receiving 


your application. In sending applications be 
sure to list the key and job number. 

When making application for a position 
include cight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 

A weekly bulletin of engineering positions 
open is available at a subscription rate of 
$3.50 per quarter or $12 per annum for mem- 
bers, $4.50 per quarter or $14 per annum for 
nonmembers, payable in advance. 


NEW YORK CHICAGO SAN FRANCISCO 
8 West 40 St. 84 East Randolph St. 57 Post St. 
1 ars project-instrumentation engin tigat - 
Men Available ing, designing, and 
techniques for m rin tal ect 
New York Office —— 


Manager, Sales/Manufacturing, Mechanical, 
thoroughly experienced light to heavy machinery 
sales and manufacturing from shops up through 
top-level responsibilities. Proved record of 
managerial, sales, and e lish 


Top 


ments. Creative, self-starter, enthusiastic. 
administrative ability. Me-719 
Liaison Engineer, BSME; 23; two years’ 


experience in sales, design, and production of non- 
terrous castings of high quality. Due to small 
size of company position offered diverse experi- 
ence in all fields of business and engineering. Pre- 
fers East or West Coast. Me-7 720. 


Chief Engineer, MS; 32; ten years’ broad ex- 
rience in steam-power and test-facility field, 
including complete administrative and technical 
responsibility of multimillion dollar projects. 
Prefers New York City or Northern N. J. Me- 


Plant Engineer, BSME; 33; PE Delaware; 
ten years’ experience in power and chemical-plant 
design, maintenance, and operations. Desires 
responsible position with Progressive company 


requiring ability and initiative in this field. Pre- 
fers East Coast. Me-722 
Instrumentation Engineer, BSME; 32; five 


1 All men listed hold some form of ASME 
membership. 
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mentation preferably where equipment requires 
developmental application. PE Y. State. 
Prefers East, Midwest. Me-723 


Director, Research or Development, MS (ME); 
45; 15 years varied research including its direc- 
tion; five years teaching in mechanical-engineer- 
ing department first-class university. Significant 
contributions to technical literature in several 

Loca- 


fields. Sales, management, experience. 

tion optional. Me-724. 

Project Engineer, BSME, PE; 32; seven 
years’ experience in rubber and plastics; OEM 


sales, product development, production engineer- 

ing, machine design, purchasing, and cost reduc- 

tion. Five years’ toolmaking. Seeks responsible 

one in growing organization. Will relocate. 
e- 


Administrator, BS(ME), PE; 36; 
over five years branch manager and vice-president 
small consulting-engineering firm. Administra- 
tive and technical responsibility in area of eval- 
uation testing, design analysis, and acceptance 
inspection of underwater ordnance. Location 
open. Me-726. 


Assistant to Ragnoeies or Manufacturing Ex- 
ecutive, BME, MBA; 31; eight years’ extensive 
experience in project and liaison engineering; 
design, development, manufacturing, test, and 
quality control. Project management, planning, 
estimating, scheduling, and proposals. Desires 


Washington 


Hersert, JR., 


Everett 
Kiser, Dante P., Seattle 


Rope, STEPHEN B., Seattle 
Trumptis, Roperr A., Seattle 


Wisconsin 


Anton, Herpert D., Reeseville 


Grotnugs, Kart G., Milwaukee 


GRUENWALD, H., Milwaukee 
Marrers, Ropert G., Waukesha 


Foreign 
BeRNHARDT, Eric, Baie D’Urfee P. Q., Canada 
FLower, Joun F. W., Downsview, Ont., Canada 
FRIEDMAN, CuarLes L., Maracaibo, Venezuela 
OcEGUERA, MANUEL, México, D. F., México 
Osorio, ALBerTo D. A., Rio de Janeiro, Brasil 
@®Péraz Izaca, Oscar J., Chiclayo, 
Prentice, Wi_pur M., Toronto, Ont., Canada 
Somers, GERHARDUS N., The Hague, The Nether- 
lands 
Spanyer, Davip L., Montreal, Que., Canada 
SropaucHh, Roperr B., Jr., London, England 
TARAFDER, JNANEN, Calcutta, West Bengal, 
India 
Vapas, Epuram F., Tel Aviv, Israel 


position with progressive organization. Location 


optional. Me-727. 


Technical Editor, BSME; 30; presently as- 
sociate editor on prestige technical monthly ; 
seeks similar writing position with magazine, or 
on technical writing stafi of manufacturer, or 
with public-relations firm. $9500. Prefers 
Northeast. Me-953-Chicagu. 


San Francisco Office 


Manufacturing or Product Engineering, Water 
Heater or Tanks, ME; 56; 13 years charge prod- 
uct engineering, manufacturing process, labor 
relations, and application engineering for manu- 
facturing process, labor relations, and application 
engineering for manufacturer of gas-water heat- 
ers; 16 years plant manager, engineering, pro- 
duction as afore-mentioned plus aircraft-parts 
manufacture. $1000 a month and up. Prefers 
San Diego, Calif. Me-1945-SF 


Draftsman, Designer, Mechanical Products; 
46; 20 years’ experience drafting, detailing, and 
assisting in design of water turbines, piping, tools 
for manufacturers; gas motors, shipboard instal 
lations, ordnance, machinery for military produc- 
Prefers San Fran- 


tion. $450 a month and up. 
cisco or elsewhere in Calif. Me-1914-SF. 
Chief Industrial Engineer, Manufacturing, 


IE; 37; one year chief engineer, plant policy and 
administrative assistance op material handling, 
warehousing, methods for airframe manufacturer; 
two years’ production engineering for food- 
processing company. 4 a month. Prefers 
western U.S. Me-1890-S 


Design, Development 
Power, ME; 37; three years’ design, develop- 
ment ‘turbomachinery, pneumatic control, and 
actuating systems for aircraft-power systems (en 
gines, controls, and mountings). $1 Pre- 
fers western or eastern U. S. Me-1888-SF 


Chief Production, Manufacturing, or Industrial 
Engineer, Paper Products; 48; 24 years’ ex- 
perience as chief industrial engineer, prodution 
engineer, and manager and assistant superinten- 
dent on paper products, packaging, flexible wrap- 
ping, or packaging for manufacturer. $10,000 
Will relocate. Me-1845-SF. 


Maintenance, Testing, or Field Engineer, 
Aircraft Components; ME and Metallurgical 
Engineer; 30; six years test and acceptance of 
hydraulic and. pneumatic components for aircraft 
manufacturer; four years maintenance aircraft 
structures, components, and systems. $650 a 
month. Prefers U. S. or foreign. Me-1598-SF. 


Plant Engineer or Designer, Mechanical; for 
plant or contractor, ME; 47; one year commer- 
cial, mechanicai design, installation supervision, 
heating and ventilating (mechanical) contractor; 
one year project engineer, heating, ventilating and 
piping on commercial, industrial, and’ public 
buildings, mechanical consultant; four years 
charge of heating, ventilating, air conditioning, 
industrial piping for engineer constructor; three 
years develop, design tooling, and production of 
new products, fan and ventilator manufacturer. 


Eagincer, Aviation 


$800 a month. Prefers San Francisco area. Me- 
1804-SF. 

Operations, Process Engineer, Refinery, 
Chemical; MSChE (England); 26; two years’ 


project planning and development, start up and 
supervision of operations in oil refinery; one year 
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process mprovement and operations investiga- 
tions for chemical manufacturer. $575 a month 
up. Prefers San Francisco area. Me-1802-SF. 


Plant Engineer, Chemical, Allied Products; 
ME; 59; 15 years’ project, construction, design 
and plant engineer, major construction, expan- 
sion, and maintenance, cellophane, plastics, rayon, 
tire, fabrics manufacture; four years’ molding 
plastic products; 12 years’ plant maintenance 
and operation, chemicals. $10,000. Will con- 
~ any U. S. or foreign location. Me-1 


Staff Engineer, Chemical, Petroleum, ChE; 38; 
six years’ principal engineer, design corrosion- 
control systems, supervise development and de- 
sign standards, survey methods, specifications; 
perform surveys, write reports, make cost esti- 
mates and inspections, prepare and maintain 
manuals for a consultant; three years’ supervision 
of process inspection, quality control, heat and 
chemical treatment on coatings and electroplating 
for aircraft manufacturer. $9000. Prefers West, 
South U. S., or foreign. Me-1768-SF. 


Managing Engineer, Steam, Nuclear; ME; 
; years manager design and construction, 
project engineer, designer and test engineer for 
manufacturer of steam-power apparatus and nu- 
clear reactors; two years associate engineer, de- 
velopment of new manufacturing techniques, in- 
vestigation of new applications for — 
ing-equipment manufacturer. $12,000. Prefers 
Fla. or East of Mississippi. Me-1435-SF. 


Instructor, Consultant, Power Plant; M E.; 
30 years design, staff, engineering department, 
field on planning, operations, maintenance of 
steam-electrical generating plants for public util- 
ity; five years teaching hydraulics, kinematics, 
thermodynamics, power-plant engineering, and 
laboratory. Prefers San Francisco Bay area. 
Me-1741-SF. 


Sales or Technical Assistant, Chemical or 
Process Plants; ME, MBA; 29; licensed in 
Calif. Three years client contact for engineering 
consultant; three years’ sales and service of me- 
chanical and electrical machinery or equipment. 
26900 a year. Prefers San Francisco area or 
western U. S. Me-1737-SF. 


Staff Assistant, Industrial Engineer, Manu- 
facturing; engineering administration and busi- 
ness administration degree; 25; two years’ high 
production industrial engineer, material handling, 
work allocation, methods, etc.; one year cost 
controls, analysis and reports, budgets, methods 
improvements for copper reduction. $650 a 
month. Prefers San Francisco area, general 
manufacturing. Me-1718-SF. 


Chief, Project, Consultant, Steam Generators, 
Boilers; MS, ME: 41; four years chief engineer 
and consultant, manufacturer steam-cleaning and 
steam-generating equipment, application design, 
improvement re-design, shop production of fin 
tube and flash-boiler equipment, including super- 
vision of draftsmen, etc.; one year project-engi- 
neering manufacturer of glass to metal color TV 
tubes. $12,000 a year. Prefers San Francisco 
East Bay. Me-1662-SP. 


General President, Industrial Prod- 
ucts; ME; 41; two years’ division general 
manager industrial product business, (heating, 
ventilating, air conditioning); seven years man- 
ager engineering, project manager, manager 
marketing, manager contracts, manager sales and 
engineering for manufacturer of aircraft-acces- 
sory-power products, nuclear propulsion = 
aircraft-plant equipment. $25, 000 a year. Pre- 
fers Calif. or western U. S. Me-1650-SF. 


Plant or Design Engineer, Chemicals, Rubber, 
Food; MS; 30; seven years’ varied experience 
covering pas engineering in chemicals, manu- 
facture of photo equipment, training in use of 
atomic weapons, material-handling equipment, 
and molding of rubber products. Prefers San 
a East Bay or northern Calif. Me-1624- 


Application Engineer o: Field Service, Gas 
Engines or Industrial Machinery, ME; 31; five 
years field service of gas turbines for aircraft en- 
gines; three years sales and application engineer- 
ing of industrial machinery. $575 a month u 
Prefers San Francisco Bay area. Me-1587-S 


Consultant Assistant or Chief Engineer, dint 
or Material Handling; ME; extensive high- 
level experience in design, application, production 
of overhead, gantry, traveling cranes, conveyers, 
electric mine hoists, ore cars, mechanical equip- 
ment for fission assemblies, and accessory gear for 
manufacturers of such equipment. Prefers San 
Francisco area. Me-1569-SF. 


Design, Production Engineer; MF (England); 
37; ay years design, fabrication, construction 
pressure vessels; four years design, installation, 
construction refinery; four years supervision oil 
terminals. $10,000. Prefers San Francisco. 
Me-1547-SF. 
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Keep Your ASME Records Up to Date 


The ASME Secretary's Office de- your grade of membership and yea 
pends on a master membership file of election, which indicate the Divi- 
to maintain contact with individual sions in which you have expressed | 
members. This file is referred to an interest. Consult the form on this 
countless times every day as a source page for the Divisions to which these 
of information important to the So- letters pertain. If you should wish 
ciety and to the members involved. to change the Divisions you have 
All other Society records are kept up _ previously indicated, please so notify 


to date by incor epoening in them the Secretary. 
changes made in t 


and other material. Youmayexpress Divisions. 
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Positions Available 


Superintendent to manage shop for structural- 
steel fabricator and vessel builder. Must know 
metal fabricating, machining, and all kinds of 
welding processes. Engineering graduate pre- 
ferred. Requires energetic person with leader- 
ship ability and cost consciousness. 150 shop- 
men. Salary open. East. W-7092. 


Packaging Engineer to do planning of packag- 
ing-machinery installations, prepare specifications 
for machinery, follow-up preparation of construc- 
tion drawings and specifications for contractors’ 
use in bidding and installing the machinery and 
related conveyers, sheet-metal work and utility 
services. Must be qualified to carry a packaging 
project from beginning through to the ye 
objective. About $10,000. Mich. W-730: 


Teaching Position available in mechanical en- 
gineering in the machine design and dynamics of 
machines area. Salary and rank dependent upon 
education and experience. East. W-7305 


Factory-Planuing Manager, degree in mechani- 
cal or industrial engineering, at least ten years’ 
experience in heavy industry. Will be responsible 
for directing department to provide effective 
plant layout, materials handling, and packaging 
services in heavy manufacturing plant. Will 
supervise preparation of all factory layouts; 
guide the design and necessary follow-up to in- 
sure economical packaging, crating, and skidding 
of a variety of products. To $13,000. Upstate 
N. ¥. W-7312. 


Project Engineer, graduate mechanical or 
electrical, at least two years’ experience in project 
supervision of refinery or petroleum-chemical- 
plant design and construction, either with re- 
finery engineering department or major contrac- 
tor. Position with small, progressive engineering 
company primarily engaged in mechanical design 
of crude desalting and distillate treating plants. 
Some travel will be involved eventually. 7 200— 
$8406. Southwest. W-7329. 


Production Supervisor, to head up a new divi- 
sion on the production and assembly of fractional 
ap sastere. $ , plus or minus. N. Y. State. 


Teaching Personnel. (a) Head of mechanical- 
engineering department, PhD, teaching and indus- 
trial experience desirable. Rapidly growing new 
department in an expanding industrial area. 
Specialty in thermodynamics desirable but not 
necessary. $8000-$9 for nine months. (6) 
Assistant or associate poms of mechanical 
engineering. Should be alified in thermody- 
namics or machine design. ary a7 open. , depending 
upon qualifications. West. 


Consultant in Value Analysis, graduate en- 
gineer, substantial experience in the U. S. in the 
application of industrial-engineering techniques to 
cost reduction of purchased parts and components, 
working with research and development engineers 
and vendors. Experience in automotive manu- 
facturing would be most valuable. Fluent French 
advantageous. Apply by letter giving full de- 
tails es ary requirements. France. 


Centrifugal Pump Engineer experienced in the 
design and development of centrifugal pumps, as 
well as the ability to develop estimates for specific 
pump applications, for company building special 
pumps for the major steel industries, coke plants, 
paper mills, etc. Salary open. East. W-7337. 


Plant Engineer, mechanical-engineering back- 
ground; extensive experience in operation and 
maintenance of large and varied building complex. 
Salary open. Position is with large New England 
institution. W-7338 


Teaching Personnel, Department of Mechani- 
cal Engineering, fall semester of 1959. Prefer 
PhD degree in engineering. Salary and rank de- 
ae ndent eee experience and degree. New Eng- 

nd 


Mechanical Engineer, graduate, experience in 
instrumentation design. Position will involve 
designing and installing custom instrumentation 
eeenene. Salary open. New England. W- 

6. 


~ Engineer, graduate mechanical pre- 
, graduate work most desirable. Work ex- 
rience in steel or related industry, including 
ast-furnace operation and production. Execu- 
‘ies ability. Excellent opportunity. 
$12,000. Midwest. W-7358. 


Chief Specification Writer. Must have had 
experience in the preparation of specification for 
government contracts, such as Corps of Engineers, 
Air Force, and Navy BuDocks. Should know 
mechanical and electrical specifications for indus- 
trial building, laboratories, defense projects, and 
support facilities. Salary open. Boston, Mass. 
area. W-7373. 


Engineers, BSME, BSEE; graduate degree 
desirable. (a) Senior designer, five to ten years’ 
experience in the design mechanisms 
and es -control devices. Knowledge of air- 
craft hydraulic practices, materials, and very close 
yet le te manufacturing methods of prime im- 
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portance. Must be capable of supervision of la 
out, detail drafting, and evaluation testing. (b) 
Design group supervisor to supervise a .- 
drafting department from establishment of tech- 
nical standards to personnel administration. 
Must have good appreciation of precision-instru- 
ment design, considerations and manufacturing 
techniques. Knowledge of high-pressure hydrau- 
lics and aircraft components desirable. Five to 
ten years’ experience required (c) Production en- 
gineering group supervisor, four to six years’ 
experience in co-ordinating technical aspects of 
manufacturing of precision-control devices. 
Group workload includes negotation of customer 
specifications; definition of assembly and test 
criteria, procedures and equipment problems, 
and initiation of design changes. $9 ~$14, 

to start, plus profit sharing. When submitting 
applications indicate current salary. Upstate 
N W-7374. 


Engineers, BSME, BSEE: graduate degree de- 
sirable. (a) Environmental test and reliability 
engineer, three to five years’ experience in environ- 
mental and qualification testing of airborne de- 
vices. Should have good appreciation of mecha- 
nism reliability considerations and techniques 
of testing to establish reliability. Must be ca- 
pable of planning and supervising test programs, 
analyzing test results clustively, and working 
with designers to correct product deficiencies. 
(6) Development engineer experienced in the 
theoretical design, analysis, and experimental 
development of precision-control devices. Should 
combine ability to work with practical hardware 
and to apply feedback-control theory. Familiarity 
with electrohydraulic servomechanisms highly 
desirable. $9000-$14,000 to start, plus profit 
sharing. When submitting applications indicate 
present salary. Upstate N.Y. W-7375. 


Engineers. (a) Technical editor to process 
reports, papers, and proposals in nuclear engineer- 
ing department. Will establish standards and 
issue instruction material on format and style of 
technical documents. Two to three years’ tech- 
nical editing experience required. (6) Publica- 
tions engineer to write operating, maintenance, 
and training manuals for water nuclear power 
plants. Familiarity with general instrumentation 
systems and the operation of a conventional-type 
power plant are desirable. Some experience with 
maintenance of pumps, heat exchangers, turbine 
generators, valving, etc. required Two to five 
years’ experience in preparing technical publica- 
tions from blueprints and engineering data neces- 
sary. Submit résumés and salary requirements. 
Upstate N. VY. W-7381 


Testing Supervisor, MS or BS in mechanical or 
chemical engineering; physical chemistry or ce- 
ramics will be considered. Two to five years’ ex- 
perience in measurements required. Will partici- 

ate in operation of a measurements laboratory 
lee measurements at elevated temperatures of 
various thermal, mechanical, and 
erties of new refractory materials 

$10,000. New England. W-7383 (a). 


Personnel Director for a midwest manufac- 
turer of heavy machinery for company employing 
approximately 4000 people. Experience covers 
all phases of industrial relations in the metal- 
working or machinery business. $25,000—$30,- 
000, plus benefits. W-7388. 


Engineers. (a) Senior project engineer, grad- 
uate mechanical, experience in design, develop- 
ment of machinery to create new manufacturing 
techniques feasible for conversion to automation. 
Also, experience in electric motors, lighting com- 
ponents, material handling, etc., from creation of 
idea and equipment through design, installation, 
and production. $8268-$9000. (6) Cost-con- 
trol manager, staff, graduate industrial engineer, 
experience in time study, standard cost, budgets, 
and cost control, to assist director of cost and 
production control to co-ordinate activities of 
cost-control sections to establish definite sched- 
ules; determine inventories of finished goods to be 
carried that will supply estimated requirements; 
determine economical lot-size production runs for 
parts, etc. $11,472-$12,144. Pa. W-7392. 


Engineers. (a) Facilities engineer, degree in 
either civil, mechanical, or business engineering; 
master’s degree in business administration desira- 
ble. Must have a broad background in business 
operations and finances. Will work in depart- 
ment whose function is to study, evaluate, make 
economic comparisons of various alternate ap- 
proaches, determine final costs within close limits, 
and finally recommend to top management the 
course of action for the company’s short and lon 
range manufacturing-expansion program. (b) 
Materials-handling engineer, mechanical or in- 
dustrial engineering degree, at least seven years’ 
actual experience on the materials-handling field. 
Experience in wer and free conveyers, belt 
conveyers, feeding mechanisms, warehouse-han- 
dling equipment, and simple product-handling 
mechanisms. (c) Materials-handling engineer, 
graduate mechanical, at least three to five years’ 
actual experience in the materials-handling field. 
Should have a knowledge of machine design to the 
point that he can visualize the design and cost of 
a machine in a material-handling system. Should 
have ability to transmit ideas to company’s ma- 
chine design group and follow its design. An ap- 
preciation for finished-product packaging equip- 
ment important. Salaries open. Company will 
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pay moving expenses. Upstate N. Y. W-7393. 


Engineers. (a) Mechanical engineer, to super- 
vise drafting department. Should have broad 
knowledge of production techniques, materials, 
structural and heat-transfer techniques. Will 
work closely with engineering design group, pro- 
duction, and quality-control personnel. Should 
have had actual electrical-mechanical design ex- 
perience. Should be familiar with layout draft- 
ing procedures. $7000-$10,000. Develop- 
ment engineer, graduate mechanical or electrical, 
five years’ experience on creative development 
work on components and/or small appliances. 
Should have some patents filed. To $10, 
Western Pa. W-7396. 


Junior District Sales E: 
ate, preferably technical degree, two to three 
years’ industrial-sales experience. Should be ac- 
customed to contacting purchasing agent, plant 
engineers, etc. Up to one year training prior to 
territorial assignment. Headquarters, western 
Pa. W-7397. 


Die Designer, capable of advising product- 
design department on tooling and manufacturing 
problems during initial concept stages; capable of 
designing punch-press and press-brake dies with 
particular emphasis on press-brake forming. 
Dies will vary from simple to multistation com- 
pound progressive dies up to 300-ton capacity. 
Will be responsible for tool tryouts and die trouble 


eer, college gradu- 


shooting. Submit complete résumé including 
salary requirements. Boston, Mass., area. 
W-7398. 


Industrial Engineer, time and motion study, 
production methods, planning, and cost experience 
covering fabrication of aluminum windows and 
building specialties. Knowledge of building con- 
struction practice desirable. $10,000—-$12,000. 
New York, W-7399 


Design Engineer, graduate mechanical, solid 
background in medium-heavy machine design; 
several years’ experience in paper-converting field 
essential; some experience in development of new 
equipment. Field and customer contact experi- 
ence. Will take full charge of the development of 
a completely new machine process having wide 
application in the paper-converting field. Per- 
manent pyaar. Salary open. Boston, Mass., 
area. W-740 


Works Manager, engineering degree and at least 
ten years’ supervisory industrial-engineering and 
production experience in primary metal mill cover- 
ing sheet, strip, tubing, wire goods, etc. $20, 
Midwest. W-7405. 


Teaching Personnel. (a) Department head for 
department of mechanics and electricity, PhD in 
ME preferred. (6b) Teacher for department of 
mechanics and electricity, BS or MS in physics. 
Will teach mechanics, strength of materials, ther- 
modynamics, applied electricity, general physics. 
Salaries and rank dependent on qualifications. 
(c) Teachers, for department of metallurgy. One 
to act as department head, PhD preferred, physi- 
cal or process metallurgy. Teaching and research. 
Rank and salaries dependent on qualifications. 
West. W-7411. 


Manufacturing Engineer, graduate, minimum 
of five years’ experience as executive in mass pro- 
duction in the sheet-metal field. Must know 
tools, and fixtures. $15,000- 

8,000. East. 


Designer, mechanical, experience in fluid sys- 
tems and components, particularly in so far as bel- 
lows designs for aircraft and missile work. Will 
work from $9000, plus 
or minus. R. 


Director of Development, college 
graduate, for firm doing research and development 
and production in the missile and airframe indus- 
tries. Will formulate and implement expanded 
program of executive, supervisory, and personnel 
development at the corporate level. Should know 
and be experienced in policy determination for cor- 
a personnel-development programs. $20,- 

-a-year range, plus attractive benefits. Some 
travel between plants. Far West. W-7423. 


Senior Industrial Engineer, degree in industrial 
engineering, or management with advanced course 
in industrial engineering, at least three to five 
years’ industrial experience. Any experience in 
indirect labor incentive will be helpful; also with 
standard data. Duties will include establishing 
time standards, administrative incentive system, 
administrative job-evaluation plans, suggesting 
improvement in processing and packaging opera- 
tions. Salary open. Central N. J. W-7426. 


Field Engineer, Sales, graduate mechanical: 
three to four years’ experience in industrial selling 
of technical capital equipment. Must be able to 
make necessary technical computations to satisly 
customer demands and insure proper application 
of equipment. Engineering calculations neces- 
sary to select the machine, driver, and accessories. 
Six months’ training at main plant and six months’ 
in field prior to account assignment. $6500-— 

. Territory; East, Midwest, or Southwest. 
W-7432. 


Production Engineer, graduate electrical or 
mechanical engineer, minimum of two years’ ex- 
perience. Ability to design tooling and work on 
methods for small assembly operations essential. 


Opportunity to ogy new manufacturing 
methods and ‘o $9000. Employer 
placement fee. Chicago Ii, area. C- 


Project Leader-Machine Development, ME 
degree, ten years’ experience in machine design 
and development, know design of processing equip- 
ment. Duties include being a project leader for 
junior engineers and draftsmen in the design and 
development of food-processing machinery and 
equipment. To $13,000. Employer will nego- 
tiate placement fee. Wis. C-7416(a). 


Chief Product-Design Engineer, graduate, ME 
degree, five or more years’ experience in the design 
and development of heavy machinery. Duties 
include heading up engineering department on 
design and development for a manufacturer of 
earth-moving equipment. Good Potential Salary 
$12,000 plus. ro might negotiate place- 
ment fee. Ill. C- 


Design Engineer, Heating, Ventilating, and 
Air Cantttionten. SME, four years’ experience 
in the field. Duties will include design and super- 
vision of design for heating, ventilating, air con- 
ditioning, plumbing of office buildings, schools, 
churches, commercial and industrial buildin: 
etc. Should be registered in the State of Nebraska 
or be able to obtain license. Some traveling, no 
car required. Employer will negotiate placement 
fee. $7800-$9000. Omaha, Neb. 


Engineer, five or more years’ of heating, venti- 
lating, and air-conditioning design experience on 
process-type ventilation, air handling, and heat- 
ing; pressure, temperature and humidity con- 
trols, hot-water and steam-heating systems, re- 
frigeration. Employer will pay placement fee. 
Salary open. Chicago, Ill., area. C-7447 (c). 


Field Engineer, graduate mechanical, ten years’ 
experience in aluminum technology; should have 
extensive job-shop experience and progressed to 
foreman or higher; know aluminum fabrication, 
forming, bending, joining, finishing, etc. Will 
advise salesmen and customers regarding develop- 
ment of new aluminum products and general pro- 
duction problems of existing applications. Ad- 
vise customers and other qualified technical per- 
sonnel as to proper materials and processing per- 
tinent to application and design of aluminum prod- 
ucts. Develop new uses for aluminum and act 
as engineering consultant on new and existing 
aluminum application. Scope covers entire field 
of aluminum technology, 40 per cent travel; no 
car required. $8400-$10,200. Compan oy 
pay placement fee. Midwest and West. C74 745 


San Francisco Office 


Staff and Operational—Public-Works-Type 
Activity: Electrical, mechanical, civil, or related. 
Minimum of five to 20 years’ with extensive recent 
supervisory experience required. To conduct en- 
gineering administration, operational and crafts- 
man supervision for all base services and mainte- 
nance functions and operational support (other 
than new construction) on existing, complete, 
medium-size, self-contained installation equiva- 
lent to a large remote industrial, municipal, or 
military base including permanent housing, of- 
fices, shops, schools, hospitals—streets, water, 
electrical, sewage, sanitary, docks, warehouses, 
stores, airfield, and post. Resident engineer, to 
$20,000; assistant, to $17,000. General super- 
intendent, to $18,000; assistant, to $14,000. As- 
sisting (industrial relations, engineering design, 
safety, radiation) to $12 Superintendents 
(electrical, marine, building maintenance, distil- 
lation, communications, mechanical, utilities, 
power), to $16,000; assistants, to $14,000. As- 
sisting engineers (design, draft), safety engineer, 


Donald Alvin Bridges (1910-1959), design 
engineer, Electronics Component Div., Corning 
Glass Works, Bradford, Pa., died February, 


1959. Born, Zanesville, Ohio, May 16, 1910 
Education, attended Case School of Applied 
Science; BS(ME), Purdue University, 1936 


Mr. Bridges was a registered professional engi- 
neer in the State of Kansas. He held patents 
for a glass wool cut-off device and miscellaneous 
glass block designs. Mem. ASME, 1958. 


Aubrey Ingerson Brown (1888-1959?), whose 
death recently was reported to the Society, had 
been professor of mechanical engineering and 
chairman of the department, Ohio State Uni- 


versity, Columbus, Ohio. Born, Wolfville, 
Nova Scotia, Canada, May 18, 1888. Parents, 
John Ingerson and Sophia Ermina (Zwicker) 


Brown. Education, attended Acadia University, 
1906-1908, ME, Ohio State University, 1912. 
Naturalized U. S. citizen, Springfield, Mass., 
1914. Married Sybil Charlotte David, 1914; 
one daughter, Barbara Grieg. Registered engi- 
neer in the State of Ohio. A specialist in the 
field of heating, air conditioning, and venti- 
lating, Professor Brown had published a number 
of articles on the subject. He was the author of 
a textbook, “Introduction to Heat Transfer,” 

published by McGraw-Hill. He was a member 
also of ASHVE, SPEE, Sigma Xi, and Tau 
Beta Pi. Mem. ASME, 1914; Mem. ASME, 
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senior material take-off engineer, senior materials 
co-ordinator, to $11,000. Senior draftsman, ma- 
terial take-off, material co-ordinator, to $10,000. 


Assistant safety vehicle wey 
heavy eq draftsman, to $9,000 

Family quarters, *U. S. citizen only. Security 
clearance required. Two-year contract with re- 
newal privilege. Top pay. Income-Tax exemp- 
tion. Supporting positions for working wives. 
Pacific Ocean Area. Apply letter of applica- 
with complete details oF work experience. 


Junior Engineer—Hardboard Products, ChE or 
ME, graduate, prefer married man, some expe- 
rience to work in research group on design and 
development of equipment for coating and 
finished hardboard. $400-$475 per month. 


Northern Calif. S-4352. 
Design— Hea’ Ventilating, Air Condition- 
ing, Plumbing: ints, , good practical working ex- 


perience in design, layout, drafting, (able to draft 
and handle draftsmen) on plans and specifications 
of mechanical installation for general building. 
Must know code and practices. Able to handle 
contacts with architects, contractors, or clients tor 
consultant; capable of handling complete job 
without supervision. To$700. Local applicants 
only San Francisco. S-4346. 


Sales—Instrumentation : EE, ME, or ChE, 
three to five years’ experience in instrumentation, 
engineering sales or industrial process plant, use 
of instruments. Prefer with some sales expe- 
rience, will train three months in East Coast fac- 
tory, must pass local aptitude test. Salary de- 
pends on experience and test rating; will sell full 
line of imstruments (electrical, electronic, pneu- 
matic, or hydraulic), recording, control actuators 
on temperature, pressure, flow, etc. For indus- 
trials and users. $500 up, depending on ex- 
perience. San Francisco East Bay territory. 
Local man only. §-4341. 


Systems Engineers—Postal Machinery, Serv- 
ices: Experienced in work measurements, 
methods, studies, services, to develop new im- 
proved systems, new concepts and design of equip- 
ment, mail handling, — on postal service, an- 
alyze information. (a) ME, EE, or Physics grad- 
uates, good statistician or mathematician, with 
five to ten years experience, strong on statistical 
work, analysis, evaluation, maintenance of infor- 
mation. (6) EE, ME, or Physics graduates, 
with five to ten years’ experience, primarily in 
analytical work, applied mechanics, circuit ex- 

ience, some computor experience desirable. 
700-$1000 a month; for manufacturer. San 
Francisco Peninsula. S-4338-R 


Desi Industrial ME, ma- 
chine- design option. At least two years’ ee 
ence in creative industrial design; mechanical im 
provements; machine efficiency and plant-layout 
work. Start $570 plus, depending on experience. 
San Francisco East Bay. S-4334-R. 


Senior Design—Conveyers: Graduate ME 
or equivalent, several years’ experience preparing 
design drawings and specifications and handling 
small contracts. Must have good knowledge of 
mechanics of materials-handling machinery and 
equipment. To prepare detailed drawings and 
layouts of machinery, machine parts and steel 
work involving original design and calculations 
according to customers’ requirements, specifica- 
tions for shop fabrication, estimating, handle 
orders to fulfill contracts. To $625. San Fran- 
cisco, §-4331. 


Management Trainee—Light Manufacturing: 
ME, to enter into two-year training program in- 
cluding production, inventory control, and other 
phases of manufacturing of light sheet-steel prod- 
ucts combining with plastics and synthetics. 


OBITUARIES 


1921. He served the Society as a member of a 
Technical Committee on Theory and Funda- 
mental Research of the Heat Transfer Division. 


Donal Edward Brown (1921-1958), design 
engineer, Miles P. Brown Boiler Works, Franklin, 
Pa., died Oct. 10, 1958. Born, Oil City, Pa., 
April 21, 1921. Education, studied mechanical 
engineering at Grove City College, 1939-1940 
Assoc. Mem. ASME, 1945. He had been with 
Miles Brown Boiler Works since 1941. 


Clifford Scholes Cody (1901-1958), senior 
representative Rolls-Liaison Work, Aviation Gas 
Turbine Div., foreign relations depts., Westing- 
house Electric Corp., Kansas City, Mo., died 
June, 1958. Born, Sioux City, Iowa, Sept 12, 
Parents, William E. and Eugenia A. 
BS(ME), Iowa State Col- 
Married Gladys A. Johnson, 1926; 


Education, 
lege, 1924. 


Must have top school 
administration desirable 
San Francisco Peninsula. 


ades and some business 
. $500-$550 a month. 

S$-4322. 

Junior or Intermediate Desig Production : 
ME, qualified to provide assistance in develop- 
ment and test of small and medium-sized products 
made of sheet steel plus plastics or synthetics; 
to satisfy clients’ needs. For manufacturer. 
$500-$550 a month, up. San Francisco Penin- 
sula. §-4321. 


Project Engineer—Automation: ME, mini- 
mum five or ten years a and re- designing 
manufacturing machinery for conversion to auto- 
mation control. Should be informed regarding 
shop production, automatic machinery, and as- 
sembly equipment on regular shop machinery 
(punch presses, coilers, etc.) for manufacturer of 
light metal and plastic products. $750-$800 a 
month. San Francisco Peninsula. S-4320. 


Designer—Analog Computors: Degree, mini- 
mum five years’ of actual and recent experience in 
designing and re-designing a line of analog com- 
putors or simulators. Should be informed about 
mechanical, mechanisms, transistorizing elec- 
tronics, and electrical needs. Will participate in 
the general program at a project level; for manu- 
facturer. $11,000, plus generous profit sharing. 
San Francisco East Bay. S-4318. 


Senior Engineer—Process Plant: Graduate 
ME or ChE, design and operating experience pref- 
erably well versed on ASME-API codes. Will 
set up engineering office for new ammonia, sulfuric 
acid, and fertilizer plant, handle engineering of 
plant changes and advise operating and mainte- 
nance department on engineering problems. $800- 
$900 a month. San Joaquin Valley. S-4316. 


Plant Superintendent—Ammonia Plant: ChE 
or ME, process engineering and operating ex- 
perience, to take charge of a new ammonia 
sulfuric acid plant. Responsible for operations 
and personnel. $10,000-$12,000. San Joaquin 
Valley. S-4315. 


Senior Industrial Engineer—Postal Services: 
Graduate ME or EE, who has gone into industrial 
work. Should be experienced in human engineer- 
ing, work measurements, methods studies; to 
develop new improved systems, new concepts, and 
design of equipment he postal service, work 
closely with postal employees, co-ordinate (not 
time study). $7,000-$1000 a month for manu- 
facturer. San Francisco Peninsula. S-4204-R. 


Sales—Instruments: EE preferred, or ChE, 
ME, two years’ experience after graduation, to sell 
instruments (recording, actuating, direct reading) 
for temperature, pressure, flow to industrial, edu- 
cational or laboratory users; also to handle digital 
computor contacts. For a manufacturer's dis- 


tribution sales office. $122 a week up, plus car 
allowance and expenses. Car requir San 
Francisco. §-4294. 

Industrial Engineers— Office Systems; Time- 
Study, Methods: IE graduate, experience in 
office-work measurement, systems, procedures, 


forms and control, to provide operational and 
management improvements and reports for an air- 
craft operating company. To $6: ME grad- 
uate for time study and to assist in methods and 
procedures, production pl nt ar- 
rangement in maintenance shops “for aircraft- 
operating company. To $500. San Francisco 
Peninsula. S-4288 


Designer—Power Stations: ME, 


at least 15 


years of layout, planning, and design on heavy 
construction mechanical projects which must in- 
clude five years of recent experience on hydro- 
electro stations and equipment. 

engineer. -$800. 


For consulting 
San Francisco. 5S-4283. 


children, Marlyn A.; 


Joan L.; and William C. 
1956. Mr. Cody held 
He had been with 


Cody. Mem. ASME, 
more than ten patents 
Westinghouse since 1936 


Thomas Francis Darcy (1897-1959), me- 
chanical superintendent, Frederick Snare Corp., 
New York, N. Y., died Feb. 24, 1959. Born, 
Brooklyn, N ; 1897 Education, 
high-school graduate, Mem. ASME, 1952. A 
licensed engineer in the State of New York, Mr. 
Darcy had been with the Snare Corp. since 1914. 
Survived by his widow, Mary Darcy 


Kern Dodge (1880-1958), engineer, 
Philadelphia, Pa., died Nov. 6, 1958. Born, 
Chicago, July 20, 1880 James 
Mapes and Josephine (Kern) Dodge. Education, 
Drexel Institute, 1901. Married Helen Peterson 
Greene, 1904; four children, Dorothy Dodge 
Whelihan (dec.), Donald Dodge, Jane Dodge 
Barnett (dec.), and Robert Mapes Dodge 
2nd, Helen McCracken Fessenden, 
ASME, 1902 Mem 
ASME, Mr. Dodge formed a partnership 
with Charles Day under the firm name of Dodge 
& Day, consulting engineers. In 1912 he sold 
his interest in the firm which continued under the 
name of Day & Zimmerman. From that time he 
had been in private consulting practice. He 
was a registered professional engineer in the 
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State of Pennsylvania. He was a member also 
of AIEE and the Franklin Institute. 


Walter Joseph Foley (1881-19587), retired 
dredging engineer, Standard Dredging Corp., 
Boise, Idaho, died recently according to a report 
received by the Society. Born, San Francisco, 
Calif, May 10, 1881. Education, California 
School of Mechanical Arts. Assoc. Mem 
ASME, 1910; Mem. ASME, 1923. 


James Har Garrett, Pa. (1933-1959), 
Licstenect, U. Air Force, Great Falls, Mont., 
died Feb. 1959, in a jet plane crash. Born, 
Camden, “ick, Feb. 11, 1933. Education, 
BS(MEB), Louisiana Polytechnic Institute, 1955. 
Assoc. Mem. ASME, 1955. Lieut. Garrett is 
survived by his widow and one child. 


Loren Loomis Hebberd (1887-1959), chief 
engineer, Ramtite Co., Chicago, Ill., died Feb. 
19, 1959. Born, Galesburg, Ill., July 25, 1887. 
Parents, Edward A. and Rozetta (Leomis) 
Hebberd. Education, ME, University of Wis- 
consin, 1911. Married Dorothy Berry, 1916. 
Assoc. Mem. ASME, 1912; Mem. ASME, 1915. 
Mr. Hebberd was a_ registered professional 
engineer in Illinois and Wisconsin. He was a 
member alsoof TAPPI. Survived by his widow. 


Samuel Parker Hunt (1872-19587), whose 
death recently was reported to the Society had 
been a consulting eg Manchester, N. H. 
Born, Manchester, N. H., Feb. 3, 1872. Parents, 
Nathan Parker and Elizabeth Sophia (Bisbee) 
Hunt. Education, AB, Dartmouth College, 
1893; AM, 1896; BS (RE and CE,) Massachu- 
setts Institute of Technology, 1895; also attended 
Harvard Graduate School of Business Adminis- 
tration and Middlebury Summer School of 
Languages. Married Lucy Agnes Rowell, 1907. 
Mem. ASME, 1925. Mr. Hunt was a registered 

professional engineer in New York and Penn- 
pa ae He was a specialist in the field of 
light and wer. He was the author of papers 
published in professional journals and of a paper 
(with G. S. Foster) on the serological diagnosis 
of cancer. Member also of AAS, ACS, and AIEE 


Joseph Kissick, : (1923-1959), partner in 
Kissick Co., New York, N Vy died March 12, 
1959. Born, New York, N. July 16, 1923 
Education, BME, Cornell 1945 
Assoc. Mem. ASME, 1948; Mem. ASME, 
1957. Before joining his father’s concern, Mr. 
Kissick had been chief enginter of the Copes 
Vulcan Co., a division of Blaw-Knox Co. Sur- 
vived by his widow, Claudia; his parents, Mr. 
and Mrs. Joseph Kissick, Armonk, N. Y.; and a 
sister, Mrs. John Rossland 


Gerhardt Elmer Klapper (1915-1959), senior 
engineer, Philadelphia Electric Co., Philadelphia, 

‘a., died in a helicopter crash on Feb. 27, 1959. 
Born, Bryn Mawr, Pa., June 1, 1915. Educa- 
tion, BS(MEB), University of Pennsylvania, 
1937. Mem. ASME, 1954. Mr. Klapper had 
been with Philadelphia Electric Co. since 1946. 
He was responsible for the design and co-ordina- 
tion of all mechanical items for the firm's $50- 
million Cromby Generating Station. During 
World War II, he served as lieutenant commander 
in charge of ship repair and overhadl work on 
more than 2000 ships of all types. He had 
published work in the Transactions of the AIEE. 
Mr. Klapper was a registered professional engi- 
neer in the State of Pennsylvania. He was a 
member also of ASHVE and NSPE. 


Fred Victor Koenig (1915-1959), chief engineer, 
Engineers Limited, Mechanical Construction Co., 
Los Angeles, Calif., died Feb. 4, 1959. Born, 
New York, N. Y., May 29, 1915. Parents, Fred 
and Margaret Koenig. Education, BSE, Cooper 
Union, 1940. Married Lillian F. Rohe, 1941; 
two daughters, Lindella Diane and Karen 
Frances. Assoc. Mem. ASME, 1941. Mr. 
Koenig was a registered professional engineer in 
the State of California. Survived by his widow 
and two children 


Howard F. Lawrence (1883-1959?), retired, 
Middletown, Ohio, died recently according to a 
notice received by the Society. Born, Middle- 
town, Ohio, Sept. 10, 1883. Education, ME, 
Stevens Institute of Technology, 1907. Married 
Grace C. Roney, 1908. Assoc. Mem. ASME, 
1908; Mem. ASME, 1922. Mr. Lawrence was a 
specialist in the field of coal combustion, partic- 
ularly mechanical stokers He had been as- 
sociated with the American Engineering Co, 
Philadelphia, Pa. Survived by his widow, 
Grace Roney Lawrence; one brother, Walter 
F. Lawrence; and a sister, Mrs. Jennie Michael. 


James Edward Leddy (1898-1957), whose 
death in November, 1957, has recently been 
brought to the attention of the Society, was 
chief inspector, department of public safety, 
City of New Orleans, La., Aug. 24, 1898. Educa- 
tion, Spencer College, 1915. Mr. Leddy had been 
employed by the City of New Orleans since 
1935. Mr. Leddy had also been chief engineer 
on various merchant marine vessels. He held a 
chief engineer unlimited license issued by the 
U. S. Bureau of Marine Inspection. He was a 
registered engineer in the State of Louisiana. 
Affiliate ASME, 1946; Mem. ASME, 1951. 


John Herman Levinson (1879-1959), consulting 
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engineer, Philadelphia, Pa., died Jan. 21, 1959. 
Born, ‘Sept. 29, 1879. Parents, 
Levinson. BS(ME), 
Armour Institute of Technology, 1904. Mar- 
ried Dora Berman, 1905; two daughters, Dr. 
Badona Levinson and Mrs. Sandra L. Bashaw. 
Mem. ASME, 1929. Mr. Levinson was a 
registered professional engineer in the States of 
Pennsylvania and New Jersey. He was a 
specialist in the field of power- plant design and 
operation, refrigeration, heating, ventilating, 
and air conditioning. He was a member also of 
the Society of American Military Engineers. 


Scott Ward McBurney (1935-1959), formerly 
design engineer, Ellerbe & Co., Minneapolis, 
Minn., died Feb. 20, 1959. Born, Minneapolis, 
Minn., Jan. 18, 1935. Education, BS(ME), 
University of Minnesota, 1957. Assoc. Mem. 
ASME, 1957. Mr. McBurney was in Europe 
with the armed services at the time of his death. 


Edgar Hammer Miller (1922-1959), eastern 
editor, Electric Light and Power Magazine, 
Haywood Publishing Co., New York, N. Y¥ 
died Jan. 20, 1959. Born, Jan.7, 1922. Educa- 
tion, BS(Bus. Admin), Lehigh University, 
1948; BS(IE), 1949; attended Stevens Institute 
of Technology. Assoc. Mem. ASME, 1956. 
Mr. Miller joined Haywood Publishing Co. 
in 1956. Prior to that time he had been with 
Public Service Electric and Gas Co. Survived 
by his widow, Margaret R. Miller, Mt. Tabor, 


Harold Kenneth Miller (1904-1959), project 
engineer, Wyandotte Chemical Corp., Wyan- 
dotte, Mich., died Jan. 22, 1959. Born, Fort 
Wayne, Ind., July 31, 1904. Parents, Eli and 
Lona Miller. Education, BS(ME), Tri-State 
College, 1926. Married Gertrude J. Jepson, 
1931. Mem. ASME, 1949. Mr. Miller held 
a patent, assigned to Wyandotte, for a power 
driven portable valve operator. Survived by 
his widow and a son, H. Kenneth Miller, Jr., 
both of Grosse Ile, Mich. 


Roy Otley Neal (1894-1959), manager and 
owner, Harley Sales Co., Tulsa, Okla., died Feb. 
8, 1959. Born, Findlay, Ohio, Aug. 10, 
1894. Education, BS(CE), University of Kansas, 
1916; CE, 1919. Mem. ASME, 1947. Mr. 
Neal had been associated with the Harley firm 
since 1928. A registered professional engineer 
in the State of Oklahoma, he was the author of a 
number of papers on the subject of petroleum 
technology published by the U. S. Bureau of 

ines. 


Richard Francis O’Brien (1905-1958), manu- 
facturers’ representative and consulting engineer, 
Philadelphia, Pa., died Feb. 16, 1958. Born, 
Schenectady, N 'Y., Nov. 19, 1905. Parents, 
Richard and Edna (Irving) O’Brien Education, 
General Electric Trade School, 1927; ME, 
Rensselaer Polytechnic Institute, 1931. Married 
Julia K. O’Brien, 1934; two daughters, Rose- 
mary and Margaret. Mem. ASME, 1955. 
During World War II, Mr. O’Brien was one of 
five men chosen to start a fuel oil training school. 
Several papers written by him were used as 
text material at the Naval Fuel Oil Burner 
School. He was a registered professional engi- 
neer in the State of Pennsylvania. Member also 
Sigma Xi. Survived by his widow and two 
daughters. 


Snowden Bayard Redfield (1880-1958), re 
tired, engineer in charge of rotary compressor 
design, Fuller Co., Catasauqua, Pa., died Sept. 
22, 1958. Born, Paris, France, April 25, 1880. 
Parents, John B. and Martha A. Redfield. 
Education, BS(ME), University of Pennsylvania, 
1902; ME, 1929. Married Mildred H. Adey; 
one daughter, Barbara. Mem. ASME, 1910. 
Mr. Redfield held numerous patents for pneu- 
matic devices assigned to Ingersoll-Rand and 
Fuller Co., firms with which he had been as- 
sociated. For a time he had been an associate 
editor of American Machinist. He had contrib- 
uted many articles to Power and Heating, 
Piping, and Air Conditioning. Member also of 
Sigma Xi. Survived by his widow. 


Albert Thomas Rowan (1902-19597), design 
engineer, National Gypsum Co., New Orleans, 
La., died recently according to a report received 
by the Society. Born, New Orleans, La., 
July 21, 1902. Education, high-school raduate 
and Louisiana State University and Columbia 
Extension Schools. Mem. ASME, 
1948. 


John Burtis Saxe (1902-1959), vice-president 
and chief consulting engineer, Gibbs & Hill, 
Inc., died Feb. 15, 1959. Born, Brookline, 
Mass., July 27, 1902. Parents, John W. and 
Sarah (Burtis) Saxe. Education, BS(CE), 
Harvard Engineering School, 1923. Married 
Lorraine Brooke, 1928; two sons, John B. and 
Walter B., Jr. Mem. ASME, 1943. Mr. 
Saxe had been with Gibbs & Hill since 1924 
He directed many of the firms’s diverse projects 
among them power-plant projects, including 
nuclear power plants, in Belgium, Spain, Italy, 
Taiwan, Venezuela, and Columbia. He was a 
registered professional engineer in the State of 
New York. He held a patent for an electric 


indicating system. Survived by his widow and 
two children. 


Robert Marzelos Schiewe (1933-1959), re- 
search engineer, Rocketdyne Div., North Ameri- 
can Aviation, Inc., Canoga Park, Calif., died 
March 8, 1959 Born, Indianapolis, Ind., 
Dec. 25, 1933. Parents, Arthur H. and Gladys 
(Lightle) Schiewe. Education, BS(ME), Purdue 
University, 1956; MS, 1958. Assoc. Mem. 
ASME, 1956. Mr. Schiewe was a member also 
of Tau Beta Pi. 


Charles Jgnatz Sibler (1896-1959), chief 
engineer, West Virginia Pulp and Paper Co., 
New York, N. Y., died March 12, 1959. Born, 
Zurich, Switzerland, April 16, 1896. Education, 
ME, Swiss Federal Technical University, 1920 
Naturalized U. S. citizen. Mem. ASME, 
1944. Mr. Sibler, an authority on steam and 
power, had been with the paper company for 
22 years. He directed the firm's $200-million 
postwar expansion program, introducing many 
advanced engineering techniques. He was the 
author of a number of articles for technical 
books and magazines. He served the Society 
as chairman of the Air Pollution and Boiler 
Code Committees. He was a member also of 
TAPPI, NSPE, and the Newcomen Society. 
Survived by a son, Carl Frederic, and three 
brothers and three sisters in Switzerland. 


Ben D. Smith (1906-1959?), whose death 
recently was reported to the Society had been 
general supervisor, mechanical engineering re- 
search section, International Harvester Co. 
Born, Eaton, Ind., Dec. 31, 1906. Education, 
high-school graduate and ICS. Mem. ASME, 
1946. Mr. Smith had been with International 
Harvester since 1926. 


George Cornwell Taylor (1895-1958), en- 
gineering staff supervisor, Westinghouse Elec- 
tric Corp., Philadelphia, Pa., died Dec. 29, 1958. 
Born, Pasaic, N. J., Dec. ‘18, 1895. Parents, 
Franklin E. and Mary Agnes Taylor. Educa- 
tion, attended Gettysburg College. Married 
Emma Irene Kreidler, 1923; daughter, Joan 
Irene. Mem. ASME,1928. Mr. Taylor had been 
at Westinghouse since 1918. A specialist in the 
fields of steam turbines, condensers, heat ex- 
changers, and steam jet refrigeration, he held a 
number of patents. He served during World 
War I in the U. S. Army Air Service and Field 
Artillery. 


Robert Edwin Turner (1901-1959). plant 
engineer, The Susquehanna Electric Co., an 
affiliate of Philadelphia Electric Co., Conowingo, 
Md., died Feb. 27, 1959. Born, Odebolt, Iowa, 
March 23,1901. Parents, George H. and Martha 
(Henderson) Turner. Education, BS(EE), Iowa 
State College, 1921; CE, 1946; attended Uni- 
versity of Pennsylvania and The Johns Hopkins 
University. Married Rebecca A. Blish, 1928; 
children, Ruth E., Martha J., Roberta N., 
Barbara A., and Edwin Odell Turner. Mem. 
ASME, 1939. Mr. Turner had been with 
Philadelphia Electric and its subsidiaries since 
1926. He contributed several articles to tech- 
nical journals and was the author of numerous 
technical reports. He was a registered profes- 
sional engineer in the State of Maryland. Mem- 
ber also of AIEE, ASCE, AAAS 


Arthur Robert Weismantie (1912-1959), man- 
ager of contracting planning, Equipment Div., 
Foster Wheeler Corp., New York, N. Y., died 
March 9, 1959. Born, New York, N. Y., Sept. 
18, 1912. Education, AB, Columbia University, 
1934; BS(ME), 1935; MS, 1936. Assoc. Mem. 
ASME, 1936; Mem. ASME, 1952. Mr. Weis- 
mantle joined Foster Wheeler in 1936. He had 
served the Society as a member of the Executive 
Committee of the Metropolitan Section. He was 
the author of a number of papers published here 
and abroad. He was a registered engineer in the 
State of New York. Member also of ASTM and 
the Air Pollution Control Association. 


James Clements Wheat (1888-1959?) whose 
death recently was reported to the Society had 
been assistant to the president, Industrial 
Brownhoist Corp., Bay City, Mich. Born, 
Leavenworth, Kan., Nov. 7, 1888. Education, 
BS(EE), University of Michigan, 1909; MS 
(MB), 1910. Mem. ASME, 1944. Mr. Wheat 
had been with Industrial Brownhoist Corp. 
since 1912. 


Ernest Neall Wright (1861-1959), retired, 
Pasadena, Calif., died March 5, 1959. Born, 
Philadelphia, Pa., March 27, 1861. Parents, 
James A. and Mary C. Wright. Education, 
ME, Stevens Institute of Technology, 1883; 
attended Technische Hoshschule, Hanover, 
Germany, and University of Goettingen. Mar- 
ried Kathleen Robinson, 1889. Mem. ASME, 
1890. Mr. Wright retired in 1905. He had been 
associated with Westinghouse, Church, Kerr & 
Co. and American Superheater Co. After his 
retirement Mr. Wright devoted much of his 
time to golf. He had, in 1903, defeated the 
seemingly unbeatable, W. J. Travis, National 
Amateur Golf Champion. He was an influence 
in improving golf courses in the West, and was a 
force in changing California courses from hard 
dirt to turf. Survived by his widow, a daughter, 
and three sons. 
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NEWS FROM VARWAY 


--BLOW-OFF VALVE 
FOR MEDION. 


There’s a new star in the Yarway Blow-Off 
Valve line. 

For years rugged Yarway Unit Tandem Blow-Off 
Valves have been standard equipment on most high 
pressure boilers. In fact, more than 80% of high 
pressure plants use Yarways. 

Now a new design Unit Tandem is offered for 
medium pressure boilers to 665 WSP. Streamlined, 
lighter in weight, easy to operate, tight sealing and 
long wearing—this valve brings premium quality 
Yarway Unit Tandem dependability to the medium 
pressure field—at a competitive price! 


NEW YARWAY UNIT TANDEM 


Important features, like the nitralloy plunger in 
the sealing valve and integral stellite seat and disc 
in the blowing valve, make this your best buy for 
blow-off service. 

Order Yarway Unit Tandems for your present 
boilers—or specify them on new boilers. 

For full details write for Yarway Bulletin B-435, 
Supplement A. 


YARNALL-WARING COMPANY 


108 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCHES IN PRINCIPAL CITIES 


YARWAY 
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Chicago’s Tallest Office Building 


Mid-America Home Office of The Prudential Insurance Company of America 
relies on JENKINS VALVES 


Well-known for careful selection of investments and concern about con- 
trollable operating expenses, The Prudential Insurance Company of 
America sought the soundest of values when building its new 40 million 
dollar Mid-America Home Office building. 

This applied to the valve equipment, and the contractor installed Jenkins 
Valves to control the plumbing and sprinkler systems. Made for a Lifetime 
of service, and to a known quality standard which has been unvarying 
for nearly a century, Jenkins Valves provide the fullest protection against 
costly valve maintenance and replacement. 

It is protection that can save money for any plant or building. And, you 
can specify or install Jenkins Valves knowing they cost no more. Jenkins 
Bros., 100 Park Avenue, New York 17. 


Architects: NaEss & Murpuy, CHICAGO 
General Contractor: GEorGE A. FULLER Co., CHICAGO 


Plumbing and Sprinkler Contractor: 
M. J. Corsoy Corp., CHICAGO 


JENKINS 
VALVES 


Sold Through Leading Distributors Everywhere 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Pressure Controls 


Mercoid Corp. announces a newly designed 
pressure control designated as Type AP-153, 
recommended for applications involving air, 
or gases, not injurious to steel or silver solder. 

According to the company, its small size 
and light weight, 1°/, lb make it particularly 
suitable for mounting where limited space is 
available or for mounting on wiring channels. 


Features include external adjustment, re- 
petitive trip point, visible calibrated dial with 
pointer, visible hermetically sealed mercury 
contact. Operating range (adjustable) is 
1 to 20 psig, and differential (fixed), 0.5 psig. 
Maximum pressure is 30 psig. Operating 
point is set by external adjustment. —K=1 


Centrifugal Clutches 


A new line of packaged clutches, including 
pulleys, designed for heavy no-slip service 
and minimum maintenance on midget autos, 
scooters, golf carts, riding mowers, and 
similar applications is announced by Fair- 
banks, Morse and Co., Magneto Div. 

Six models, three with 3-in. diam clutch and 
three with 3!/s-in. diam clutch are included in 
the line. The firm explains that since they 
are centrifugal clutches the engine or motor 
starts without a load and builds up to 
proper speed before clutch engages. 

Shaft sizes accommodated by the smaller 
diameter clutch are 1/2, 5/3, and #/,-in. 
while the larger clutch is designed for shaft 
diameters of °/s, */;, and 1-in. Pulley di- 
ameter in 3 in. except for the model designed 
for the l-in. shaft which takes a 3'/+-in. 
pulley. —K-2 
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Assembly Tools 

Two new retaining ring assembly tools 
which combine applicators and magazine-fed 
ring dispensers in one unit have been de- 
veloped by Waldes Kohinoor, Inc. 


Known as the Truarc Ring-Gun and Ring- 
Jector, the tools are designed for use in the 
automotive, business machines, electronics, 
electrical appliance and equipment industries 
and other fields where high-speed, assembly- 
line ring installation is required. The tools 
are said to be particularly suitable also for 
ring applications in which the work piece 
is too large to be brought to a fixed assembly 
station. 


They may be used with the firm’s Series 
5103 crescent rings, Series 5133 E-rings and 
Series 5144 reinforced E-rings for shafts 
ranging in diameter from .125 to .375 in. 


The Ring-Gun is shaped somewhat like an 
oversized Luger pistol. It is loaded with 
rings simply by removing a feeder guide and 
slipping a Rol-Pak of stacked rings over the 
back of the magazine rail. When the tape 
is removed and the feeder guide replaced, 
a spiral spring attached to the feeder pushes 
the rings forward to a recess in the applica- 
tor blade at the front of the tool. 


The trigger is connected to an actuating 
lever located opposite the applicator blade. 
The lever has a tongue which corresponds 
in thickness to the width of the groove in 
which a ring is to be assembled. 


The Ring-Jector resembles a hand stapler 
in appearance. It is loaded with rings in 
much the same manner as the Ring-Gun: 
a feeder guide is removed and a pack of 
stacked rings slipped over the magazine 
rail. Instead of a spiral spring, however, 
the tool has a coil spring which feeds the 
rings forward to the applicator blade. 


To install a ring, the trigger is squeezed 
so that the first ring in the stack protrudes 
partially from the applicator blade. The 
ring is then inserted into the groove and the 
entire tool pushed forward to lock the ring 
on the shaft. —K-3 


New Technical Paper 


The Clearprint Paper Co. announced the 
availability of its new Pre-Print technical 
paper providing a pre-print of recurring 
typical details, basic standards, title block 
information, bills of materials, legends, 
symbols, etc. In addition, optional items of 
frequent recurrence are printed in the Fade- 
out process on Pre-Print paper. When de- 
sired to appear in the final printing, pre- 
printed details are simply penciled or inked 
over. 

Pre-Print is printed on Clearprint No. 
1000H or 1020 paper with Fadeout lines on the 
reverse side permitting repeated erasures 
without destroying the guide lines. It gives 
draftsmen and engineers a head start and 
saves drafting and lettering time. Fadeout 
lines completely disappear when drawings are 
made into blue prints. Additional informa- 
tional and catalog material available. 


“Pre-Print,” “‘Fade-Out” and “Clear- 


print” are registered trade marks of the Clear- 
print Paper Co. 


—K-4 


A new series of high temperature, low- 
torque, sealed ball bearings for high speed 
aircraft has been announced by Fafnir Bear- 
ing Co. 

Designated the AW-AK series, the new 
bearings were designed specifically for sen- 
sitive aircraft control applications. The 
firm reports the bearings are fabricated en- 
tirely of stainless steel, are heat-stabilized, 
and lubricated with heat resistant oil. 

The new medium capacity series is avail- 
able with Teflon fabric seals capable of with- 
standing temperatures in the 550 range. 
These seals hold seal drag to a minimum, the 
firm states. 

The series is equipped with stainless steel 
ball separators that insure extremely low 
torque. Bearing widths to close tolerances 
are designed to permit easy mounting in 
standard brackets. —K-5 
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EQUIPMENT 


For instant-action board movement... 
closer, faster reference checking—try 
the all-new Hamilton L-Contour table 


Hamilton L-Contour drafting tables give instant board movement 
from horizontal to 90 degrees . . . adjust a full 20 inches vertically 
to bring any size drawing into comfortable working position. The 
large, convenient reference unit—optional at either right or left of 
board—keeps catalogs, blueprints, specifications in full view at all 
times. Work gets done faster—with fewer mistakes and less drafts- 
man fatigue—on the all-new Hamilton L-Contour table. See it at 
your Hamilton dealer’s or write for full details—Hamilton Manu- 
facturing Company, Two Rivers, Wisconsin. 


world leader in professional and scientific equipment 
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Low wing nuts are now die cast in a com- 
plete line by Gries Reproducer Corp. 

The firm says the zinc alloy fasteners can 
be supplied in thread sizes from No. 5 through 
3/, in. and in wing spreads of through 
in. 

Designed with a streamlined low silhouette, 
the nuts are used where low wing height is 
needed or where the projection of a standard 
wing nut might introduce a snag problem. 
Typical applications listed by the firm in- 
clude portable tools; instruments; paint 
rollers; brush, mop, and waxer refills; play 
pens; crutches; packing cases; tripods; 
air and oil filters; display cases. —K-6 


Submersible Motor 


Louis Allis Co. recently announced pro- 
duction of a 4in. submersible motor, de- 
signed to drive deep well turbine pumps in 
domestic and industrial water supply ap- 
plications. 

The firm states that the motor provides 
the highest horsepower capacity now avail- 
able in a motor of that diameter. Ratings 
offered in single phase construction are 
from 1'/; to 5 hp. In three phase construc- 
tion, ratings extend from 1'/: to 7!/; hp at 
3550 rpm. 

According to the company, greater horse- 
power capacity for its size is achieved by 
using an outside wound stator. This con- 
struction permits more effective use of cop- 
per and iron for higher efficiency and torques. 
The motor stator is protected by a high di- 
electric insulation system, by encapsulation 
in a chemically inert plastisol and by seal- 
ing in stainless steel. 

Shaft height on the motor can be adjusted 
to center pump inpellers for optimum pump 
efficiency. An exclusive design feature on 
the adjusting mechanism prevents over- 
adjustment that could damage the motor. 
Another special design feature incorporates 
a self-equalizing thrust bearing with a carbon 
thrust pad and six self-aligning hardened, 
stainless steel tilting shoes, mounted on a 
spherical seat. 

Bearing brackets are of cast iron. The 
thrust bearing is stainless steel and all other 
exposed parts are either stainless steel, brass, 
or neoprene. —K-7 
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Non-Corrosive Underdrain 


Corru-Drain, a patented, noncorrosive 
underdrain design for rapid sand filters, has 
been introduced by Graver Water Condition- 
ing Co. It is described as being unique in 
that it is made of corrugated asbestos-cement 
sheets with the corrugations forming the 
laterals. 


The firm says the drain has many ad- 
vantages because of its light weight, tough- 
ness, ease of shipping and handling, and 
simplicity of installation. Its design also 
provides for optimum backwashing distribu- 
tion because of the method of orifice arrange- 
ment. It can be installed in new filters and 
is adaptable for replacing underdrains in 
existing filters with a minimum of structural 
changes. 

A major advantage claimed for the new 
design is the saving of labor due to the sim- 
plicity of installation. In an actual field 
comparison it took only 72 man-hours to in- 
stall a 342 sq ft unit having a 1,000,000 gal 
capacity. Installation time for a competitive 
underdrain in an identical filter came to 168 
man-hours. 

Corru-Drain does not require leveling, 
reinforcing rods, presetting of anchor bolts, 
extensive form work or concrete piers for sup- 
port, or access man-holes. Installation can 
be started immediately after the filter forms 
have been removed. —K-8 


Stainless Steel Tubing 


Small, cold-drawn tubing of PH 15-7 Mo, 
a new precipitation-hardening stainless steel 
analysis said to have excellent mechanical 
properties at room temperatures and out- 
standing ones at elevated temperatures, is 
now supplied by Superior Tube Co. 

A patented analysis of Armco Steel Corp., 
PH 15-7 Mo contains 14 to 16 per cent 
chromium, 6.50 to 7.75 per cent nickel, 2 to 3 
per cent molybdenum and 0.75 to 1.50 per 
cent aluminum. The molybdenum increases 
the mechanical properties of the alloy at 
temperatures up to 1000 F. 

The alloy is hardenable with minimum dis- 
tortion by low-temperature heat treatments. 


CAPACITIES TO 450 GPM 


CENTRI-PAC 


HEADS TO 140 FT. 


ZZ Packaged 


AIR CONDITIONING EQUIPMENT «+ CIRCULATING SERVICES 


GENERAL SERVICES 


Quality is that often ““HIDDEN” but ever present characteristic 
in AURORA pumps that provides long-term top performance. It 
is the sum of design features, experienced material selection, and 
craftsmanship. 


STAINLESS STEEL SEALS for maximum corrosion resistance . . 

straight-shaft impeller mounting provides positive impeller-to-shaft 
lock ... STAINLESS STEEL MOTOR SHAET . . . positive drive 
on seal .. . CAST BRONZE IMPELLER is carefully balanced to 
insure MAXIMUM SMOOTHNESS AND QUIETNESS .. . 
vertical discharge provides for SELF-VENTING . .. LOW NPSH. 


These “hidden” values make the difference in building complete 
satisfaction and customer acceptance. 


You may also select from a complete line of close-coupled horizontal 
or vertical mounted pumps and flexible-coupled pedestal mounted 
pumps engineered to your specific requirements. 


WRITE FOR BULLETIN 119 PKG-A 


AURORA PUMP owision 


THE NEWYORK AIR BRAKE COMPANY 


640 LOUCKS « AURORA, ILLINOIS 
LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


In addition, the firm states, it work hardens 
rapidly. In the heat-treated condition it is 
extremely hard and strong. Its spring prop- 
erties are similar to those of AISI Type 301 
stainless steel. —K-9 
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Modern power plant, with 
two F-M O-P diesels, insures 
uninterrupted power supply. 


Modern 38D8-'% F-M O-P diesels, 
eoch rated at 625 h.p., direct-drive 
F-M 540-KVA 432 Kw. alternators. 


Miner installs 
power security! 


In line with an increasing trend 
among institutions and indus- 
tries, the new William H. 
Miner Agricultural Research 
Institute near Chazy, New 
York has installed a complete 
Fairbanks-Morse diesel-elec- 
tric plant as positive protection 
agaiust power failure. 


The compact installation 
shown above features two 
Fairbanks-Morse Opposed- 
Piston diesels, direct-driving 
Fairbanks-Morse alternators. 


The plant is completely self- 


sufficient. Should the area’s 
hydro power supply fail, a 
6-kw. Model 45 F-M diesel- 
generator set powers a motor- 
driven starting air compressor 
and pre-lube pumps to let the 
operator start one of the big 
F-M diesels in a hurry. 


Find out why F-M two-cycle 
Opposed-Piston diesel power 
is unsurpassed for compact- 
ness, dependability and econ- 
omy. Write Fairbanks, Morse 
& Co., 600 S. Michigan Ave., 
Chicago 5, 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 


DIESEL, DUAL FUEL AND GAS ENGINES @ LOCOMOTIVES @ ELECTRIC MOTORS @ GENERATORS 


PUMPS @ SCALES © COMPRESSORS @ MAGNETOS @ HOME WATER SYSTEMS 
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Precision Potentiometer 

G. M. Giannini & Co. announces its Model 
1750 single-turn precision potentiometer, 
13/, in. in diam and is built to NAS-710 
standard, Style RR-18. 

The firm says the unit is highly accurate 
with linearity to +0.1 per cent, resolution of 
0.030 per cent, and total resistances ranging 
from 10 to 300,000 ohms. The mounting 
surface is anodized aluminum with cups and 
rear cover of shock and humidity resistant 
molded plastic. 

It can be supplied singly, or in externally 
phaseable ganged units. Unitized construc. 
tion is designed to simplify unusually long 
ganging. Switch elements can be incorpo- 
rated, and instruments can be provided with 
360-deg closed coils. Double brush outputs 
and special function units are available, as 
are the standard functions of sine and sine- 
cosine in the single cup version. —K-10 


Two new ultra-hard point bow pens, 
designed especially for drafting on hard tooth 
surface materials, have been introduced by 
Keuffel & Esser Co. 

The new additions to the firm’s Paragon 
line are No. 813-H drop bow pen and the No. 
816-H standard bow pen each with points 
made of Carboloy, tungsten carbide. 

The pens have stainless steel body construc- 
tion, nickel silver handles and legs completely 
free from play, the firm reports. —K-11 


Silicone Grease 

A new silicone grease designed as a rust 
inhibitor and lubricant for mated, threaded, 
or nonthreaded ferrous components and fab- 
ricated rubber parts is now available from the 
Silicone Products Dept., General Electric Co. 

Designated as SS-4007, this compound is 
said to maintain its consistency from —75 
to 300 F and be serviceable in many appli- 
cations where other products would either 
solidify, or be subject to oxidation, evapora- 
tion, or excessive bleed losses. 

The firm says some of the primary applica- 
tions for SS-4007 include its use as a high and 
low temperature thread lubricant, corrosion 
preventive compound, and as a rubber lubri- 
cant for low and medium swelling compo- 
nents such as O-rings. It is chemically inert, 
and protects metals against air oxidation. 


—K-12 
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Titanium Valve Stems 


Packless valve stem assemblies with seam- 
less bellows made of titanium, believed to be 
the first ever made from the light metal, are 
being produced for a homogeneous reactor 
project at Oak Ridge National Laboratories 
by Fulton Sylphon Div., Robertshaw-Fulton 
Controls Co. 

The assemblies are being used in an all- 
titanium primary reactor loop designed to 
carry a highly corrosive uranyl sulphate solu- 
tion at high temperature and pressure. 

The firm reports that performance re- 
quirements were unusually high for the bel- 
lows assemblies. Specifications called for 
operation at 300 C at pressure of 2500 psig 
(constant), with '/s in. stroke, spring rate 
not to exceed 1250 lb-in. Outside diameter 
of the finished bellows in about 1!/; in. 
The bellows were made from Grade 55 sheet 
titanium. —K-13 


Indox V Plate Magnets 


Stearns Magnetic Products is now in pro- 
duction on three new models of Indox V plate 
magnets, designed for installation in chutes, 
spouts, ducts, or conveyors for removing iron 
junk from materials in process. 

The manufacturer claims the material 
used in these magnets makes them superior 
to other metal and ceramic magnets. It is 
reported to have a superior magnetic field, 
be impervious to moisture, have unequalled 
resistance to demagnetization; pound for 
pound, size for size, costs less. —K-14 


CO. Welding Process 


A new method that uses automatic CO. 
welding equipment for field erection of mild 
steel storage tanks has been announced by 
Arcos Corp. 

The girth seam welding method, as the firm 
calls it, utilizes a welding process which is 
a visible arc CO, shielded automatic process 
employing a flux-cored wire. A yoke-like 
frame that supports two wire feed units 
rides on the top edge of the plate being 
welded. The two welding units, one on the 
inside, one on the outside, are offset slightly 
so that the weld metal deposited by the inside 
pass can cool before any weld metal is de- 
posited on the outside to complete the weld. 

—K-15 
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Bunting makes the 


“almost impossible 


The photograph shows a sintered bronze bearing used in an exceed- 
ingly popular home laundry drier. It offers several unusual features, 
some of which you may find useful in designs you are considering as 
sintered parts. In the first place because the splines on the O.D. of the 
bearing abut the back of the bearing flange, this is a part which would 
be almost impossible to produce by machining but can readily be 
produced by powder metallurgy. 


Second, the oy do not extend the full length of the bearing but 
the density of the splines must be the same as the remainder of the 
bearing. This requires intricate and unusual tooling and understand- 
ing of the problem which is one of the reasons why this manufacturer 
put his design in the hands of Bunting. 


For the unusual, as well as the usual, in bearings, bushings, bars and 
— parts of cast bronze, sintered metals or Alcoa aluminum, see 
unting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed Product 
Engineering Department are at your command without cost or obligation 
for research or aiding in specification of bearings or parts made of cast 
bronze or sintered metals for special or unusual applications. 


or for your Copy of 


Bunting's “Engineering Handbook on Powder Metallurgy” 
and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings 
available from stock. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-3451 Branches in Principal Cities ' 


Bu nting 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. ALCOA® ALUMINUM BARS 
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Chances are you won’t have to look far to find a spot for one of 
these float-operated switches. 

They have been specially developed by McDonnell to serve two 
broad fields of application. They answer a lot of operating problems 
that you may have thought could be handled only by make-shift 
or much more expensive equipment. 

Dependable and time tested, they are just two of hundreds of 
products developed by McDonnell for liquid level or liquid flow 
control. When you choose from the complete McDonnell line it’s 
good to know you draw on unmatched experience and know-how 
in this specialized field. 


No. 65 
ectric Controller 


Underwriters’ 
List 
in azardous Use 


d switch fo 
r 
88 atmospheres ng oRditions, such 


sare Write for MeDon 
mak ing Bulletin ERS. 10 
» etc. Suitable Ne 6 hoe weg 
ble fer OS, shows wiring dia 
for different 
eration, 


High- or 
__pew-Level Switch 
sted for 

Underwriters’ Li ste for McDonnell Engineer 
use on oil tanks. Write hatin ERS which shows 
hree-terminal ing Bulletin ication of No. 80 
A float-operated provide ks, complete 
tart on oi 
or stop P ible reliable auto- clarm, signal or 

falls. It malin place of gauge 6198S 

wi 


Write for complete literature 
and engineering bulletins. 


MSDONNELL & MILLER, Inc., 3510 N. Spaulding Ave., Chicago 18, Ill. 


‘BOILER WATER FEEDERS * LOW WATER FUEL CUT-OFFS | 
ONTROLLERS © RELIEF VALVES © FLOW SWITCHES ¢ RELATED 
LEVEL CONTROLS FOR TANKS, STILLS, AIR CONDITIONING’ SY 


160 / JUNE 1959 


BUSINESS 
NOTES 


KEE 


new 
EQUIPMENT 


LATEST 
CATALOGS 


Hand Pump 


A newly designed hand pump has been 
placed on the market by the Wayne Pump 
Co. for use in farm, agricultural, industrial, 
and general service applications. 

According to the company, the DD-1, 
double action pump has special composition 
diaphragms and valve parts that enable 
it to handle a variety of liquids. 

Fluids are drawn in and discharged on 
both push and pull strokes, where it passes 
between the diaphragms from the intake 
port at the bottom to a discharge spout or 
hose assembly on the top. The pump itself 
has no frictional wear points except the shaft 
bearing, which is completely isolated from the 
liquid being pumped. The shaft is stainless 
steel and the bearing is a special heavy duty 
nylon type. 

The double diaphragms are equipped with 
integral O-rings which provide a positive 
leakproof seal at the edges of the pump 
body. The overall design eliminates the 
need for priming, the firm states. —K-16 


Speed Control Valve 

The Cub, a low cost, lightweight speed 
control valve, is now available from Ross 
Operating Valve Co. 

Available in '/s and */, in. pipe sizes, the 
unit offers a metering adjustment which 
permits five full turns from closed to full 
open position. It has short installation 
radius and small envelope dimensions and 
is designed to handle 0 to 150 psig air service. 

—K-17 


Portable Rotary Compressor 

Ingersoll-Rand has announced a 125-cfm 
Gyro-Flo portable rotary compressor, said to 
be smaller and more compact than the 
original Gyro-Flo 125. 

The new unit incorporates many of the 
firm’s original design features plus new fea- 
tures. 

Some of the features listed by the manu- 
facturer are simplified, more efficient com- 
pressor system, automatic drainage of oil from 
cylinders when unit is shut down, larger, 
more powerful engines, slower speed, safety 
shut-down on compressor, provision for in- 
spection of all rotor vanes, fuel and air tanks 
under housing and lockable cover, fold-back, 
side covers, full-length tool boxes with more 
storage capacity, and 60 in. track for greater 
stability on rough terrain. 

The new portable is 10 ft, 1 in. long, in- 
cluding drawbar, 5 ft 1/2 in. high, 5 feet 8°/, 
in. wide and weighs 2442 |b. 

Power for the new 125-cfm size is supplied 
by 1800-rpm Continental Red Seal engines— 
either gasoline or diesel. It is available with 
2-wheel mounting or less running-gear for 
truck or skid mounting. —K-18 
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Flanged Bearing Units 

Sealmaster Bearing Div., Stephens-Adam- 
son Mfg. Co., announces LF three-bolt and 
LFT two-bolt flange bearing units. 

The regular L bearing cartridge with 
spherical OD is permanently mounted in the 
one piece malleable housing which provides 
maximum strength with light weight. The 
company says design of the housing permits 
either flush or recessed mountings for maxi- 
mum application flexibility and desired shaft 
extension with minimum overhang. Hous- 
ing also provides full housing contact under 
bearing ball path. 

Precision self-alignment takes place auto- 
matically between the spherical OD of the 
bearing and the spherical ID of the housing. 
Centrifugal-labyrinth seals retain the lu- 
bricant and prevent the entry of dirt. Race- 
to-shaft lock is provided by two cup point set 
screws. —K-19 


Speed Reducers 


Ohio Gear Co. has announced the intro- 
duction of a new line of fin and fan cooled 
speed reducers. 

Known as the Hi-Line series, the new re- 
ducers feature specially designed external 
cooling fins plus a powered cooling fan to 
provide 50 per cent more capacity with no 
increase in size or weight. 

The firm says the new speed reducers use 
heavy duty worm and gear reduction and 
also feature heavy capacity bearings, shorter 
center distance between worm and gear and 
improved heat dissipation characteristics. 


—K-20 


Air Conditioners 

An improved line of American Blower low 
pressure inductor air conditioners for applica- 
tion to perimeter areas of multi-room build- 
ings using conventional ductwork is now 
available from American Standard Industrial 
Div. 


Inductor units provide heating, humidifica- 
tion, cooling, and dehumidification for the 
perimeter areas of office buildings, labora- 
tories and various other multi-room struc- 
tures that require relatively large volumes 
of air for ventilation. The line is available 
in five unit sizes: 20, 28, 36, 48, and 60— 
the numbers designating tube length of the 
secondary coil in inches. Up to 700 cfm 
of fresh air can be supplied by each low 
pressure conditioner, the firm reports. 

Individual room control of primary air is 
provided by a standard indexing and locking 
device for fixing unit volume. This control 
can be field set as required. It also can be 
manually operated through a remote control 
arrangement if desired. The secondary coil, 
either hot water or steam, can be controlled 
manually by a hand valve from the standard 
access door. Automatic electric or pneu- 
matic control valves can be used. —K=21 
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WELDOLETS* 4 


CONSI/STENTLY 


TESTED 


Pressure 
WELDOLET 
WELDING FITTING | = | 
8000 — 
7000 
on BURSTING PRESSURE | 
Actual bursting test pressures 
3000 3 bursting pressurgs—ASA Code} 
ASA B31.1—1955 
== Piping ASA B31.1—1955 
al 
2x2 6x6 6x6 8x8 8x6 12x8 


WELDOLET TEST ASSEMBLY | 


... OVER 
4'/2 TIMES MAX. OPERATING PRESSURE 


pe 


BONNEY) 


WELDOLETS® 
THREDOLETS® 
SOCKOLETS® 
ELBOLETS® 
BRAZOLETS® 
SWEEPOLETS® 


CARBON STEEL 
STAINLESS 
ALLOY 

for all services 


Size-Weight-Grade 


‘Shape of Reinforcement”—has been pioneered 
by Bonney for the past 20 years. The fact that 
shape is as important and even more important 
than area replacement for branch reinforcement 
is now gaining wide industry recognition. Even 
though Weldolets do have sufficient area replace- 
ment, the factor setting them apart from conven- 
tional lap type reinforcement is their SHAPE... 
Reinforcement close to the juncture—completely 
bonded homogeneous reinforcement avoiding 
cracks, fillet welds, and re-entrant corners—rein- 
forcement tapering at the sides to prevent abrupt 
change in thickness where fitting joins header pipe. 


Recent design improvements in the Weldolet line, 
based on extensive stress analysis tests, provide 
all these desirable “shape” factors. Specify and 
use Weldolets for all your full size and reducing 
branch connections. They are available in carbon 
steel and all alloys for any piping service. 


SIONNEY 


Fi OK GE and TOOL WORKS 


ALLENTOWN, PENNSYLVANIA 
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Static Protective Relay 


A new static protective relay capable of 
operating at speeds faster than conventional 


electro-mechanical designs has been an- 
nounced by General Electric’s Low Voltage 
Switchgear Dept. 

Development of this unit is the first in the 
firm’s new line of static relays for application 
in the protection of high voltage transmission 
lines and power system components, the 
company reports. 

Believed to be the most significant ad- 
vancement in protective relaying since the 
introduction of high-speed relays thirty years 
14-Piece ago, the new transistorized design has com. 
“'DESIGN-AID’’ TEMPLATE KIT pleted 
14 dle templates, eroated to 138 KV line of The Ohio Power 
assist you in the design and develop- wis 
ment of specific mechanical systems. 


Send for FREE Catalog 
and “Design Aid” Today. 


PIC DESIGN CORP. 


Subsidiary of BENRUS WATCH COMPANY, Inc. 


: 477 Atlantic Avenue 
East Rockaway, L. I., N. Y. 


Lists over 8,000 Precision Instru- 
ments, Parts and Components. 


From stock! Complete with Draw- 
ings, Full Specifications and Prices. 


Operating within one and one-half cycles, 
the new static relay greatly reduces damage 
caused by line faults and improves stability 
to give better system protection. 


Designed for use with transistorized carrier 
current equipment, the relay provides high- 
speed simultaneous tripping of transmission 
line breakers for all internal faults by com- 
paring phase relationships of currents entering 
and leaving a line section, —K-22 


FOR REDUCING OR 
SALVAGING MATERIALS 
it’s profitable to consult 


American 

Got a waste product problem? 
Got tons or pounds of chemicals, 
plastics, ceramics, metallics, or any 


other material you'd like to reduce 


for resale or reuse? 


Send samples of any material 
you desire to American, and let 
our engineers apply their reduction 
experience to your particular reduc- 
tion or salvage problem. No obliga- 
tion. Send samplies, not over 50 
Ibs., F.0.B. St. Louis. 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS ] 


ORIGINATORS AND MANUFACTURERS 


1541 MACKLIND AVE. SAINT LOUIS 10, MO. 
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Liquid Level Indicator 

Yarnall-Waring Co., announces a new 
miniature secondary liquid level indicator 
that will duplicate readings from a primary 
liquid level indicator or differential pressure 
transmitter anywhere in the plant. 

The new indicator is similar to the firm’s 
standard electronic secondary indicator, but 
is about one-quarter the size. The firm 
states that the outstanding feature of the 
miniature design is the substitution of a 
transistorized amplifier in place of the . 
vacuum tube design in the full-size model. 

Weight of the completely integrated 
miniature indicator is approximately 5 lb. 

Face dimensions are 2'/2 in. wide by 6/, in. 
high. 

It is recomended by the company for 
instrument panels where fluid lines under 
pressure are undesirable, for remote loca- 
tions where distance precludes use of pressure 
tubing, where freezing may be encountered, 
and where installation is far above actual 


liquid level. —K-23 


Automatic Pumping Controls 

Synchro-Start Products, Inc. has designed 
a new automatic control especially for use on 
oil wall, underpass, and pipe line pumping. 

The unit is a program timer control for use 
on gas, gasoline, or diesel engines. It is 
encased in a steel, weather proof enclosure. 
The control includes one of the firm’s stand- 
ard automatic engine controls together with 
a timer driven by a governed d-c motor. 

All current is taken from the engine battery 
so that no commercial power is required for 
their operation. Variations are available, 
including safety protection for all abnormal 


conditions. —K-24 


Machinery Spring Mount 

A new machinery mounting, incorporating 
steel springs as the vibration-and-shock 
absorbing medium, has been developed by 
Korfund Co., particularly for application 
where noise is as great a problem as vibration. 


Designated the Type LR mounting, a 
unique feature is its all rubber housing 
which prevents the transmission of struc- 
ture-borne high-frequency disturbance and 
noise. The raount is primarily intended 
for use with fans, cooling towers, furnaces, 
piping, packaged air conditioners, air han- 
dling units, turbines, motor generator sets. 
The firm says it is equally effective in pro- 
tecting machine tools, instruments, and 
precision equipment from vibration and shock 
generated by other apparatus. 

The mounting can carry loads ranging 
from 150 to 1400 lb per isolator. It has a 
minimum operating height of 4in. Opposed 
S-slots in the base of the unit permit it to 
be removed from an installation simply. 


—K-25 
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Magnetic Separator 


A new compact Magnaflo separator unit 
for the automatic removal of ferrous solids 
from cutting oils and other soluble coolants 
is now available from U. S. Hoffman Ma- 
chinery Corp. 

According to a descriptive brochure just 
released, the separator is fully automatic, 
operates without attention and is virtually 
free of maintenance expense for the life of the 
equipment. Self-cleaning, it eliminates the 
need for sump cleaning, changing of filter 
paper, bags or catridges, and delivers near 
dry sludge for easy disposal. —K-26 


Gasketing Material 


A new gasketing and mold release material 
said to combine the best features of aluminum 
and Teflon has been developed by American 
Machine & Foundry Co. Commercial De- 
velopment Div. 


The material has such applications, accord- 
ing to the company, as a separator and mold 
release film for the plastics industry, as an 
extra-thin gasketing material, and as an 
insulated flat conductor in electronic com- 
ponents. 

Called AMFoil, the new product consists of 
aluminum foil with Teflon resin cast on one 
or both sides then fused at 900 F to form a 
permanent bond. Foil thicknesses range 
from .0002 to .012 in. and the Teflon coatings 
range from .00006 to .001 in. —K-27 


Ductile Gate Valves 


Ohio Injector Co., is producing for first 
shipments a new line of ductile iron gate 
valves in '/: to 2 in. sizes. 

The newly designed valve is said to be the 
first to utilize all of ductile iron’s unique prop- 
erties and specific design advantages. The 
firm says consistently high quality castings 
are assured through strict controls and exact- 
ing ductile iron foundry procedures. The 
valve, listed in the company’s specifications 
under the name Pipe-Pal, is rated at 1000 
psi for all temperatures from —20 to 650 F. 


—K-28 
Magnet D-C Motors 


Cramer Controls Corp. announces its 
Type 810 d-c motors of permanent magnet 
design, combining high torque output at 
high speeds in a unit of extremely small 
size and light weight. 

They are available for operation on any 
specified d-c voltage between 3 and 30 v, 
with armatures wound to produce any de- 


MODERNIZE! 


With Allis- Chalmers 
Valves 

BALL VALVES 
BUTTERFLY VALVES 
ROTOVALVES 


WAFER VALVES...— 


Here’s a new wafer valve—with Allis-Chalmers full-bodied design— 
that incorporates many of the highly-desirable features of two- 
flanged butterfly valves. 


Rugged Construction—A-C full-bodied design affords full protec- 
tion; there is no chance of cracking around bolt holes. Vanes are 
pinned to stainless or monel shafts with high-tensile pins. Over- 
sized outboard roller bearings and retaining plates are used. Rugged 
standard mounting brackets provide maximum support for any 
operator in any position. 


Flexibility— Valves can be provided in a wide variety of alloys to 
handle all types of fluids and semi-solids over a wide temperature 
and pressure range. They may be equipped with almost any operator, 
paren be mounted in several positions on standard A-C bracket 
assemblies. 


Through Rubber Seats—Full rubber seats on A-C Wafer Valves 
afford maximum body protection and positive, bubble-tight shutoff. 
Standard seats are of natural gum rubber, neoprene or hycar. Other 
materials are available on request. 


Size Range— Full-bodied A-C Wafer Valves are available in stand- 
ard sizes from 3 to 36 inches in both 125# and 150# A.S.A. series, 
rated as shutoff pressure of 50# and 125#. 


For information on the complete line of Rotovalves, and butterfly, 
ball and wafer valves, contact your nearest A-C valve representative, 
or write Allis-Chalmers, Hydraulic Division, York, Penna. 


RESEARCH DESIGN 


Rotoval Val Butterfly Valve: Free-Discharge Valves 
sired no-load motor speed between 5000 and ee —— 


20,000 rpm at the specified input voltage. 


Hydraulic Division 


ENGINEERING FABRICATION 


ALLIS-CHALMERS 


Hydraulic Turbines & Accessories * Pumps « Liquid Heaters 

Locked-rotor (maximum) output torque 
for the motor without gear train is approxi- 
mately 0.7 oz-in., with working torques in 
the range of 0.5 to 0.1 oz-in. between the 
output speeds of 5000 and 15,000 rpm. In- 
ternal gear trains are available for higher 
torque at reduced output speeds. K-29 
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YODER 


Pipe and Tube Mills 


Product dependability— 
integrity of manufacture 
—engineering for specific 
production needs have all 
contributed to establish 
Yoder equipment as the 
industry standard of excel- 
lence. Since 1909 Yoder- 
built machinery, including 
Pipe and Tube Mills, Roll 
Forming Equipment and 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


Profit from Yoder's years 
of engineering and service 
experience. Send today for 
the illustrated Yoder Pipe 
and Tube Mills Book. 


THE YODER COMPANY 
5499 Walworth Ave., Cleveland 2, Ohio 


MANUFACTURING 


PIPE AND TUBE MILLS 


(ferrous or non-ferrous) 


ROLL FORMING MACHINES 


ROTARY SLITTING LINES 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Vibration Exciter 


A new vibration exciter for environmental 


testing has been announced by MB Mfg. Co. 


Designated Model C125, the exciter can be 
used for conventional sine wave testing, or 
for the newer random or complex motion 
techniques. According to the firm, it in- 
corporates a new design concept to provide in 
the same size unit up to 40 per cent more 
force output for more efficient utilization of 
power amplifier output. 

The new exciter has a vector force output 
of 10,000 Ib, and a frequency range of 5 to 
2500 cps. Weight of the moving element is 
approximately 100 Ib; its axial resonance is 
well above 2500 cps. 


Unimode suspension provides a_1-in. 
double amplitude for continuous duty vibra- 
tion testing. The exciter is liquid cooled for 
environmental test chamber applications in 
ambient temperatures from —100 to 300 F, 
and at altitudes up to 250,000 ft. The 
mounting hole pattern for the table is the 
same as for previous MB models C25H, 
C25HB, and C70, permitting use of existing 
jigs and fixtures. —K-30 


Placing Machine 

A new, completely automatic parts 
orienting and placing machine, incorporating 
three standard vibrating parts feeders, is an- 
nounced by Syntron Co. 

The machine is said to be capable of 
orienting, feeding and placing components, 
such as plastic bottles, at a rate of 40 per 
minute. It is designed to make possible the 
handling of three sizes of the same bottle with 
only minor adjustments. 

The firm says modifications can be made 
to adapt the system to different operating 
speeds and to the handling of a variety of 
similar type items to automate various in- 
dustrial processing and packaging opera- 
tions. —K-31 


Irrigation Pipe 

Commercial availability of H-E irrigation 
pipe, a new thick-jointed aluminum pipe said 
to eliminate a major cause of irrigation- 
system failures, is announced by Reynolds 
Metals Co. 


The firm says the seamless pipe provides 
extra thickness, hence extra strength, at the 
ends, so that they will not be torn or other- 
wise weakened by bolted, welded or riveted 
couplings. —K-32 


Relief Valves 


Cash-Acme Automatic Valves announces 
a new series of temperature pressure relief 
valves for water heaters. 

Designated Type NV series, the valves 
feature a new patented thermostatic element, 
with no fluids to leak out and are said to 
automatically close tightly after relieving 
because of temperature or pressure increase. 


They are available with or without test 
levers, with or without 6 in. stems, and in 
1/, or */, in. male inlet connections. Valves 
are AGA listed, and available with relief 
settings from 50 to 200 psi. —K-33 


Double Lap Flarer 


Parker Fittings & Hose Div., Parker- 
Hannifin Corp. has introduced a pneumati- 
cally operated machine for forming a double 
lap flare on the end of ferrous and nonferrous 
tubing. 

The machine handles tubing of '/5 
through '/, in. OD with wall thicknesses 
of .028, .035, .042, and .049 in. Punches 
are available for either the JIC standard 
37-deg flare or the automotive 45-deg flare. 

The flaring assembly is supported by a 
floor mounted steel cabinet. The external 
air supply is introduced through a crown 
air filter, oil lubricator, and pressure regu- 
lator. A three-position control lever simul- 
taneously selects the proper control valve 
position and operation to be performed 
by the power head. 


This unit positions and clamps the tubing, 
upsets the end, and double lap flares it. 
The machine is approximately 4 ft high and 
weights 285 lb. Operating pressure is 70 
to 120 psi. —K-34 


Right-Angle Head 


Western Gear Corp. Industrial Products 
Div. announces availability of a universal- 
mounted right-angle head adaptable for use 
on the company’s StraitLine speed reducers 
and gearmotors. 


The..sight-angle .attachment .can be fur- 
nished in horizontal, vertical or inter- 
mediate positions with single or double ex- 
tended shafts. It features spiral bevel 
gearing precision cut from alloy steel forgings 
and case hardened for maximum strength 
and durability. Each set of gears is matched 
and lapped after hardening to insure precise 
contact and quiet operation. —K-35 
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Thyratron Tubes 


Two new thyratron tubes, WL-7306 and 
WL-7307, used for general purpose control 
and welding control service are now available 
from the Westinghouse Electric Corp. 

In addition to xenon filling which mini- 
mizes tube voltage drop, each tube has a 
rugged button stem designed to assure im- 
munity from mechanical failure, the firm re- 
ports. Special glass, particularly adapted to 
automatic sealing machine techniques, is used. 

To minimize grid current, a special car- 
bonized nickel grid is employed. High 
alumina ceramic insulators are used through- 
out the tubes to insure strength and high in- 
sulation resistance. —K-36 


Pipe Line Strainers 

A line of newly-designed, single-basket 
pipe line strainers has been developed by 
Schutte and Koerting Co. 

They are available in 2, 2'/2, 3, 4, and 
6-in. sizes, all with flanged connections. The 
rating is 125 psig working pressure (cold). 
Cast iron is used for bodies and covers. A 
ductile iron quick-opening cover clamp is 
provided on all sizes except the 6-in., which 
has a bolted-on cover. 

Standard basket construction is stainless 
steel plate with '/s-in. perforations. The 
ratio of basket free area to cross-sectional 
flow area of the strainer connections is five 
to one. For fine straining, baskets are 
available lined with fine mesh stainless steel 
screens, in which case the support baskets 
have '/,-in. holes. 

Sealing of the basket to the strainer body 
is accomplished with compressive force 
applied by the body cover through the bas- 
ket handle. —K-37 
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Winsmith speed 
reducers specified 
for Westinghouse 
Fluoradex X-ray 


Fluoradex 
Radiographic- 
Fluoroscopic Table. 
Horizontal position. 


ION BASED 


®c pactness 
iency 
Qu 


TABLE BASE, REAR _— 
Table is tilted by precision linkage 
mounted on a multiple sprocket, 


chain-driven through a compact 
Winsmith Differential Reducer. 


Fluoradex Radiographic-Fluoroscopic Tables are precision 

instruments of high strength and flexibility, combined with safe, quiet 
operation. For table tilt motion in keeping with this high-quality 
design, Westinghouse specified a Winsmith Differential Reducer with 
108:1 reduction. Reasons for the Westinghouse choice of 
Winsmith—compact design, efficiency and quiet operation—are 

the same reasons so many other leading manufacturers also specify 
“Winsmith”...the most complete line of speed reducers 
from a single source of supply. 


WRITE TODAY 
for Catalog No. 155 for full details 
on selection, operation and maintenance 
of the hundreds of Winsmith types and sizes 

for every drive application. 


WINSMITH, INC. 20 Eaton Street, Springville, (Erie County), N.Y. 
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Opportunities in 


Engineering Analysis 
at Atomics International 


A fast-growing backlog of major projects is creating future- 
assured openings for qualified nuclear scientists and engineers at 
Atomics International headquarters in the suburban San Fernando 
Valley near Los Angeles. AI is now developing a Sodium Reactor 
power station for Consumers Public Power District of Nebraska 
and an advanced type of power reactor for a group of fifteen utility 
companies in the Southwest. Overseas, five AI research reactors 
are in operation or under construction—and AI’s Organic Moder- 
ated Reactor is one of the three power reactor concepts the Atomic 
Energy Commission has approved for export to Euratom. 


Here are some typical current openings: 


Reactor Engineering. Analysis and design of over-all power reactor 
systems and components. Prefer power reactor background in 
engineering design and analysis. Experience in reactor safeguard 
analysis also valuable. 


Core Analysis. Complete nuclear analysis to include criticality, flux 
distribution, and reactivity requirements. Fuel cycle economics 
and optimization. 


Shielding. Analysis and design of biological and thermal shielding 
of large stationary power plants. Advanced studies and methods 
analysis for compact and mobile power plants. 


Heat Transfer and Fluid Flow. Steady state and transient experi- 
mentation and analysis. Power optimization studies; free and 
forced convection flow transients; boiling and two phase flow in 
water, organic and liquid metal systems. 


Structures. Transient and steady state stress analysis of reactor 
components subjected to mechanical loads, thermal cycling, and 
thermal shock. Advanced analytical studies in thermal stress 
fatigue, elastic and inelastic behavior of plates and shells, struc- 
tural dynamics, and electronic analog and digital computer 
application. 


Control. Over-all power plant control including reactor kinetics 
and systems simulation. Experience valuable in plant protection 
systems, radiation monitoring, and control systems. 


Write today for more details about exciting career 
opportunities: Mr. A.F. Newton, Personnel Office, 
Atomics International, 21600 Vanowen Street, 
Canoga Park, California. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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Senior Chemists, 
Physicists, 
Metallurgists 
and Engineers for 


FUEL ELEMENT 
DEVELOPMENT 


Fuel Materials. Senior Physical 
Metallurgists and Chemists 
for research and development 
of reactor fuels. Research in 
gas-metal systems, emphasis 
on structural, phase equilibria, 
and material properties. 

Alloy development of fuel 
and cladding materials for op- 
eration in power reactors up to 
temperatures of 1200°F. and 
higher. 

Study radiation effects, over- 
all evaluation of uranium and 
alloys and ceramics. 


Fuel Fabrication. Senior Metal- 
lurgical, Mechanical and Chem- 
ical Engineers for fabrication 
development of materials and 
elements. Includes both rod- 
type and plate-type elements 
and complex assemblies. De- 
velopment of non-destructive 
tests for these elements. 


Irradiation Experiments and 
Hot Lab Evaluation. Senior 
Physicists, Chemists and En- 
gineers to develop and conduct 
irradiation experiments to 
establish the behavior of fuel 
materials and prototype fuel 
elements under conditions of 
temperature and radiation an- 
ticipated in full scale power 
reactors. Also Senior person- 
nel to develop techniques and 
equipment for the post-irradi- 
ation testing and evaluation of 
these experiments. 


Write today for more de- 
tails about exciting career 
opportunities: Mr. A. F. 

Newton, Personnel Office, 
Atomics International, 
21600 Vanowen Street, 
Canoga Park, California. 


ATOMICS * 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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NEW EQUIPMENT 


Rigid Vinyl Valves 


Addition of 3 sizes (1/4, */s, and 11/, in.) 
to its line of rigid polyvinyl chloride Y-globe 
valves, check valves, and strainers, is an- 
nounced by Walworth Co. 

The products resist inorganic salts, alkalis, 
acids, and other corrosive fluids used in food, 
petro-chemical, chemical, pulp and paper and 
allied industries. The units operate suc- 
cessfully at pressures to 150 psi at 75 F, the 
firm reports. —K-38 


High Speed Bender 

A new type of bending machine with two 
independent bending heads is now available 
from Costello Engrg. Co. 

To operate the machine, a tube is laid into 
the clamp dies. The operator presses a foot 
pedal and automatically the form dies swing 
forward, lock into bending position, and 
clamp the tube. As soon as the form dies 
are locked into position, the bending arms 
automatically rotate to predetermined bend 
angles. 

The operator releases the pedal, and the 
cycle reverses. The arms return, and the 
form dies retract, freeing the tube from the 
dies so it can be removed. 

The unit will make bends two at a time or 
singly. For bending two at a time, the 
length between centers of the bend radii 
is adjustable from 7 to 28 in. Each bend 
angle is independently adjustable from 0-100 
deg. The machine bends any size tube up 
to */, in. OD steel tube. The shaft journals 
are made of hardened and ground steel 
running in hard steel bushings. 

Ali moving parts are protected by an 
automatic oil-mist lubricator. Standard 
equipment includes an air filter, regulator, 
and pressure gage. Dies are made of steel, 
hardened and ground. Both standard and 
special die sizes are available. —K-39 


Bundling Chain 

A new bundling chain, equipped with a 
drop-forged automatic locking device and 
fabricated with one end of the chain per- 
manently fastened to this lock, is announced 
by American Chain Div., American Chain & 
Cable Co. 

In locking operations, the free end of the 
chain assembly is put through the housing 
and a grab hook on the dropper chain pulls 
the chain tightly around the bundle. The 
hook’s latch automatically falls in between 
the links, locking the bundle securely. 

In unlocking, the chain is again engaged 
by the grab hook and lifted, allowing enough 
slack in the chain for the latch to be flipped 
over. When the bundle is set down, the 
chain is run through the housing, automat- 
ically releasing the load. 

The lock is made in two sizes. The larger, 
weighing 7 Ib, is used with '/;, */i¢, and 5/s in. 
chain. A smaller lock, weighing 2 |b, is used 
with and in. chain. —K-40 


Air Compressors 


A line of air compressors for automotive 
and industrial applications has been intro- 
duced by Lincoln Engineering Co. 

The new compressors, of the reciprocating 
type, are available in more than 200 models, 
with motor or engine capacities from '/, 
to 20 hp, air displacement up to 92 cfm, and 
tank capacities up to 200 gal. 

Both horizontal and vertical mounted 
tank models are equipped for automatic 
start and stop operation; horizontal models 
also offer continuous service operation. The 
firm states that all models are loadless 
starting; the motor is allowed to attain full 
speed before compression starts. 

Other construction features of the new 
compressors include lightweight, perfectly 
balanced 4-ring automotive type pistons; 
drop forged balanced crankshaft of high 
carbon steel; Lynite connecting rods; over- 
size main roller bearings; rotary or piston 
type oil pump for constant lubrication; 
high-strength nickel/iron cylinder and head; 
all models finsihed in high-gloss, hammered 
copper enamel. —K-41 


Preassembled Fastener 


A new preassembled fastener which com- 
bines a spring washer with a hex nut has 
been developed by Reliance Div., Eaton 
Mfg. Co. 

Named the Tenz-Nut, this new metal 
fastening device combines a spring washer 
with a standard hex nut in a single unit 
which can be hopper fed on automated 
assembly systems. Reactive spring pressure 
is achieved by use of a cupped-type washer. 

The spring washer is free to turn, yet it is 
firmly attached to the nut and will not come 
off, the firm states. —K-42 
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EVERY 

ENGINEER 
will want 
these 
FACTS! 


NEW EDITION 
Bulletin No. 31-A 


“HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS’ 


DAY there is an easier way to accommodate thermal expansion 

in piping! No need to install special devices—in virtually every 

instance, you can put flexibility right in the line itself with 
standard BARCO BALL JOINTS: 


1. SUPERIOR METHOD. New Steam Power Stations. . . Oil 
Refineries . . . Chemical Plants .. . Paper Mills . . . Office Buildings 
. Schools now are using this money-saving method. 


2. LONG LIFE. No rubber, no thin metal members subject to 
fatigue or “blow-out.”” No lubrication, no grease packing. Self- 
adjusting; pressure sealing. 


3. FIRE-SAFE. The joints have passed rigid fire, high temperature, 
and water quench tests. 


4. SAVE SPACE, CUT COSTS. No pressure thrust — ex- 
pensive anchoring or bracing not required to hold piping in place or 
in line. Cuts space required for pipe loops and U-bends. 


VERSATILE. Easy to handle compound twisting movements, 
wide variations in temperature and pressure—st: , air, oil, water, 
gas and chemicals. 


SEE your Barco Representative for information or write. Ask for 
the new revised Bulletin No. 31-A, “How to Solve Piping Flexibility 
Problems.” Engineering recommendations on request. 


SPHERICAL 
CONSTRUCTION 


\ 
\ 


BARCO BALL JOINTS 


Sizes 2" to 16”. Choice 
of styles, angle or straight. 
Screwed, flanged, or welding ends. 


360° ROTATION 


521G Hough Street . 


BARCO MANUFACTURING co. 


Barrington, Illinois 


Founoeo In Canada: The Holden Co., Ltd., Montreal 
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The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


Frost Proof Faucet 


A new frost proof silcock has been an- 
nounced by Buckeye Valve & Mfg. Co. 


The faucet has a patented swivel-seat de- 
signed to eliminate grinding seat wear, 
thereby eliminating leaks and frequent re- 
pairs. The unit has a packing nut which 
prevents leaks through the valve stem and 
has an extra large waterway for efficient 
operation. 

The extended hose connection eliminates 
the danger of skinned knuckles when attach- 
ing the hose, the firm says. The faucet is 
available in both threaded and copper sweat 
types and can be used with both '/2 and */, 
in. size pipe and tubing. —K-43 


A new enclosed switch listed by Under- 
writers’ Laboratories as being raintight as 
well as explosion-proof has been introduced 
by Micro Switch, Div. of Minneapolis-Honey- 
well Regulator Co. 

Catalog listing 2CX3 has aluminum die- 
cast housing and dome cover. It is designed 
for use on fuel handling equipment, rocket 
and missile launching devices, industrial 
valve control systems, and other hazardous 
outdoor installations. 

Underwriters’ Laboratories lists the switch 
as being suitable for use in Class I (vapor-air 
mixtures) —Groups C and D; Class II (dust- 
air mixtures)—Groups E, F, and G. 

Electrical capacity is UL listed at 20 amp, 
125, 250, or 460 v-a-c. The 2CX3 also is 
capable of undergoing a 100-hr salt fog test 
without injury to the actuating mechanism 
or precision swtiching units. 

There is a ring-type seal on the actuator 
shaft and between the cover and case, and 
the stainless steel lever arm actuator has a 
nonsparking roller. The arm is field ad- 
justable through 360 deg and from 1 to 3'/, 
in. in length. 

Contact arrangement consists of two single- 
pole, double-throw replaceable switching 
units. The roller arm is moved clockwise 
to actuate one unit and counter-clockwise 
to actuate the other unit. Another design 
is available which actuates both units when 
the arm is moved in either direction. —K-44 


Integrating Gyros 

Kearfott Co., has announced availability 
of a new series of high-accuracy miniature 
floated rate integrating gyros designed specif- 
ically for use in missiles or severe missile-like 
environments. 

The units are 2 in. in diameter and 2*/, in. 
long, and consist principally of a gyro motor, 
a torque motor, a signa! generator and a 
constant damping device. The design com- 
bines the torque motor and the signal genera- 
tor in a single unit, or torsyn, together with a 
restraint-trimming tertiary winding. 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


When more than one 
cdvertisement oppears on a 
page, the following code 
identifies the location of the 
ed on page: T-top, B- 
bottom, l-left, R-right, 
IFC-inside front cover, 
IBC-inside back cover, 
OBC-outside back cover. 


if you would enjoy receiving additional engineering information on any of 
the products 

advertised in this issue or 

detailed in the Keep Informed Section 
+ee+....circle the page numbers of these advertisements or items on one 
of the cards below. ......fill in your name and mail fo us. Your requests 
will be promptly forwarded. All information will be directed to you. 


(Note: Stucents write direct to manufacturer.) 
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Nozzle Gas Burner 


A new burner developed for heating proc- 
esses requiring sealed-in firing with any 
commercial fuel gas is announced by Hauck 
Mfg. Co. 

The company reports that lighting is pos- 
itive at any burner setting on hot or cold 
furnaces, kilns, or retorts. Combustion is 
said to be more quiet than with premix 
burners and the high forward velocity of the 
combustion gases produces greater heat 
distribution. 

Since the air and gas mix at the burner 
outlet, there is no flashback, the firm states. 
Proportioning mixers are eliminated. In 
this burner design, the gas streaming through 
the center is surrounded by a guide cylinder 
of air, igniting to produce a uniform fire in 
the burner tile, without causing excessive 
tile temperatures. —K-46 
Switching Control 

A new control for capacitor switching is 
now available from the Westinghouse 
Electrical Corp. 

Enclosed in a Flexitest case, the new 
control contains an improved master induc- 
tion disk relay which has a dual range of 
adjustment—from '/; to 1 amp and from 
1 to4amp. A var relay is used for the first 
time, the company reports. 

Two thermal plug-in-type fixed time-delay 
relays, one in the close circuit and one in the 
trip circuit, provide a predetermined time 
delay to eliminate unwanted switching op- 
erations from rapid system fluctuations of 
short duration. The fixed time-delay relays 
are in the circuit only during automatic 
operation. 

To keep the capacitors connected and 
prevent unwanted switching operations, a 
new toggle relay is used. With this new 
relay, Type SX, the oil switches remain 
closed and the capacitor bank remains 
connected when voltage is restored. 

A low-voltage lightning arrester has been 
added to protect the circuit elements from 
voltage surges. —K-47 


Atmospheric Filters 


A new line of filters with an efficiency of 
95 per cent on 0.3 yw particles and of 99 per 
cent by the discoloration test using atmos- 
pheric dust, has been announced by the 
Cambridge Filter Corp. Known as the 
Micretain series Absolute filter, it is claimed 
to offer extremely high efficiency at an initial 
pressure drop of only 0.4 in. w.g. The firm 
says tests to a final pressure drop of 1.0 in. 
w.g. using 100 per cent outside air show a 
service life of at least 4000 hr without the use 
of prefilters. 

The filter medium is encased in a chip- 
board frame which is self-supporting, and, in 
assembling the filter bank, the filters are easily 
stacked, like building blocks. A new glass- 
asbestos filter medium with Kraft separators 
provides a capacity of 1000 cfm in a face area 


Double Plate Clutch 
Provides More Torque 
- With Less Size @ 


Used in a large crawler-type tractor, this Double-Plate 
ROCKFORD Morlife CLUTCH (Utilizing two MORLIFE® plates— 
equipped with button type facings) provides 100% more torque 
capacity than previous clutches of same diameter. 400% more 
service life and 50% more heat resistance are other features 
of this Heavy-Duty ROCKFORD Morlife CLUTCH. A brake plate 
is mounted on the heavy-duty, ball bearing type release sleeve. 


If you have a heavy-duty vehicle in the planning stage, it will 
pay you to learn about these and other advantages of this new 
clutch—before you design the drive line. A design study of 
your present drive lines might indicate advantages of using this 
ROCKFORD CLUTCH. For information write Dept. D— or 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 

ma capacity tables, dimensions and complete 
specifications. 
ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, til. 


BORG- WARNER 


Oil or Dry 
Multiple Disc 


ROCKFORD 
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of 24 X 24 in. and a filter depth of 11'/2 in. 
—K 
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An Excellent On-the-Job Reference for Draftsmen and Designers. 


AMERICAN DRAFTING | 
STANDARDS MANUAL 


This is the most complete Standard on the subject that has been produced 
to date. It has been written to acquaint draftsmen with the drafting meth- 
ods and practices which have been approved by literally hundreds of 
ce and to show them how to apply these techniques to their own 
work. 


The Manual is being published in seventeen sections, of which the fol- 
lowing are now pave ng If you are not using them, it will pay you to 
do so for, with their aid, mistakes can be eliminated, efficiency increased, 
and the best type of workmanship produced. 


SIZE AND FORMAT (Section 1), ¥14.1 — 1957. $1.00 


Deals with sheet sizes, the basic format, location of title and revision blocks, posi- 
tioning of lists of material and drawing numbers, and print fold. IIlustrated. 


LINE CONVENTIONS, SECTIONING AND LETTERING (Section 2), Y14.2 — 
1957. $1.50 


Scope: Line symbols, visible and hidden lines; section, center and dimension lines, 
extension lines and leaders, cutting plane lines; break and phantom lines, section 
lining on detail and on assembly drawings, direction and spacing of cenaeel purpose 
section lines, the cutting plane; full and half sections, location of sectional views; 
lines behind the cutting plane; broken-out, revolved, removed, offset, auxiliary, and 
thin sections, sections through webs, shalts, bolts, pins, foreshortened projections 
and rotated features; intersections in oeeneny sizes of lettering for different purposes. 

t an 


Twenty-seven diag ppl the text. 


PROJECTIONS (Section 3), ¥14.3 — 1957. $1.50 


Covering arrangement of views for multiple view orthographic projections, this 
Section describes and illustrates practices in the choice and arrangement of the views; 
use of partial, alternate, removed and revolved views; auxiliary views; conventional 
breaks; and rounded and filleted intersections, developed views, descriptive geome- 
try applications. 


PICTORIAL DRAWING (Section 4), Y14.4 — 1957. $1.50 


Here the various kinds of pictorial drawings are defined and the correct method of 
using them described. Axonometric, oblique, and perspective drawings are fully 
considered, and « number of examples presented showing the variety of positions in 

ich the exes may be placed. Suggestions are given on the prope: pictorial arrange- 

ment of sectional views, thread representation, the use of break lines, indicating fillets 

> rounds, unidirectional and pictorial plane dimensioning, shading, and phantom 
rawing. 


DIMENSIONING AND NOTES (Section 5), ¥14.5 — 1957. $2.00 


Defines terms used in dimensioning drawings, ill how di i and notes 
should be used to specify design requirements on mechanical drawings, and includes 
dimensioning practices for the control and form tolerancing of geometric surfaces. 


SCREW THREADS (Section 6), ¥14.6 — 1957. $1.50 


Presents the approved methods of placing screw thread date on drawings and 4 con- 
siderable amount of information on thread tolerances useful to draftsmen. Typical 
drawing notes are shown along with specific practices for dimensioning. 


GEARS, SPLINES, AND SERRATIONS (Section 7), Y14.7 — 1958. $1.50 


Although this Section is not ded to be a textbook on gear design, it does give 
reasons for the methods shown and specified, so that the user will have some basic 
understanding of the need for more detailed gear-tooth dimensioning and specifice- 
tions. Also included are the delineation and specification of Splines and Serrations. 


METAL STAMPINGS (Section 10), ¥14.10 — 1959. $1.50 


Sets forth practices used by small parts manufacturers in the production of metal 
stampings as produced on standard types of punch presses. Here too, will be 
found help in laying out and delineating a product which will be subjected to metal 
stamping processes. References to me! os. of fabrication, die clearances, etc., are 
a included, although this type of information is not specified on the production 

rawing. 


FORGINGS (Section 9), 14.9 — 1958. $1.50 


This document represents the best judgment produced by years of experience in 
forging and will supply the needs of the draftsman who must transform a design sketch 
to @ production drawing. 


PLASTICS (Section 11), ¥14.11 — 1958. $1.50 


With the increasing yp  oerpew of Plastics in industry, this Section should prove 
extremely useful in the drafting room. It gives recommended practices in the repre- 
tion and d ional sizes of various features which must be incorporated in 


drawings. 


FLUID POWER DIAGRAMS (Section 17), ¥14.17 — 1959. $1.50 


Contains the procedures to be followed in the delineation of drawings which 
depict fuid power systems using a fluid (liquid or gas) within enclosed circuits to 
transmit and control power. Types covered are: Pictorial diagram which may 
used for quotation and piping the installation; Cutaway diagram which is most often 
used for instruction purposes; Graphical diagram which may be used for quotation, 
piping and installation, and for analyzing circuit tion, and a Combinati 
diagram which is used to emphasize purpose and operation of a portion of a system. 


20% discount to ASME members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 W. 39th Street New York 18, N.Y. 
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Metalworking Technique 

An unusual new metalworking technique, 
said to be capable of instantaneously and 
completely fabricating such complex shapes 
as faucet handles and the hub and spokes of a 
steering wheel, is announced by Aluminum 
Co. of America. 

The technique -- lateral impact extrusion -- 
is a modification of the impact process. 


The “lateral” of lateral impact extrusion 
refers to the direction of metal flow, the 
company explains. Heretofore, impacts 
have been produced as a result of metal flow 
up around a punch, down into a die, or a 
combination of these. 

With lateral impacts, Alcoa says it adds to 
the process the additional potential of metal 
flow outwards at any angle from the direc- 
tion of the impact stroke. —K-49 


Vibration Testers 


The importance of fatigue testing of proto- 
type pilot models and parts is discussed and 
eight models of mechanical vibrator testers 
are described in a bulletin released by All 
American Tool & Mfg. Co. —K-50 


Manual Control Valves 


A new line of handwheel operated control 
valves, designated as Series LM valves, is 
now available from Conoflow Corp. 

The valve features a single-seated valve 
body with extra thick body walls cast to 600 
Ib ASA rating. Available in ductile iron, 
steel, bronze, and many high alloys, it is said 
to be especially suited to solve corrosion and 
erosion problems encountered when using 
hard-to-handle process fluids. 

Tight shut-off is claimed through the use of 
special seat materials such as Teflon. A 
range of sizes, */, through 6 in. with separable 
or integral flanges, is available. Micro-flow 
control is accomplished by the combination of 
a vernier position indicator, long stroke, and 
an oversized handwheel. Other features are 
a fully guided throttle plug for positive align- 
ment, and a lift-out seat ring design —K=51 


Marine Fuel Filter 


An all-bronze fuel filter for installation on 
marine inboard engines has been announced 
by Purolator Products, Inc. 


The new filter, designated Model P11-11, 
uses a specially-designed paper element to 
trap and remove tank rust and scale which, 
when the craft is in motion, breaks up into 
microscopic particles to cause dangerous 
carburetor flooding or poor performance. 


The element, a resin-impregnated cellulose, 
removes contaminants as small as one micron. 
Highly resistant to water and other corrosive 
agents, the replaceable paper element will not 
disintegrate or break and clog the fuel system, 


the firm reports. —K-52 
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High Pressure Dryers 

For drying gases at elevated pressures 
(1000 to 6000 psig), the C. M. Kemp Mfg. Co. 
announces a standardized series of desiccant 
dryers. 

These high pressure dryers are designed to 
handle air, oxygen, carbon dioxide, argon, 
helium, and hydrogen; drying to dewpoints 
as low as —160 F. Current applications are 
in the fields of missilry, research, and in- 
dustrial testing. The Series A line is de- 
scribed in Bulletin D-108 which contains 
performance data, selection, charts, infor- 
mation on high pressure systems engineering. 

—K-53 


Loader Regulators 


Two new series of loader regulators and 
valves for the firm's Gas-O-Dome regulators 
and for applications using gases to 10,000 
psi, are announced by Victor Equipment Co. 

The Model LR20B series loader regulators 
are designed for low capacity testing (2 
scfm) of valves, missile and aircraft com- 
ponents, and for dead-end testing with all 
high pressure, noncorrosive gases, including 
oxygen. The firm says they hold outlet 
pressure without leakage after inlet pressure 
decays. Bronze models provide maximum 
inlet pressure of 7000 psi for use with outlet 
pressures ranging from 5 to 7000 psi. Stain- 
less steel models are available for 10,000 psi 
service with compatible gases. —K-54 


BUSINESS 


To Build Hydrogen Plant 

Union Carbide Corp.’s Div., Linde Co. 
will build a liquid hydrogen producing plant 
at Torrance, Calif. Construction of the 
plant will be completed in one year. 

Original plans called for beginning con- 
struction of a liquid hydrogen facility on the 
west coast late this year. Construction date 
has been advanced since the National Aero- 
nautics and Space Administration recently 
awarded a contract for the supply of liquid 
hydrogen to Linde Co. Under the terms of 
the contract Linde will supply NASA up to 
3,300,000 Ib of liquid hydrogen per year. 


Tube Mills Completed 


Completion of new $10,000,000 tube mills 
in New Milford, Conn., representing the 
latest step in the firm’s long-range Mills Div. 
expansion and modernization program, has 
been announced by Scovill Mfg. Co. 

The New Milford tube mills provide facili- 
ties extending the firm’s line to include copper 
tube and pipe for plumbing, heating, and air 
conditioning applications. 
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Valves 
For more than 35 years 


SYNTRON has been designing, 
engineering and manufacturing 
equipment that can also be used 
as components of other devices 
— providing a ready-made an- 
swer to many problems. 


Hopper Level 
Switches 


If you are currently designing 
equipment that can utilize such 
components, it will pay you to 
call your nearest SYNTRON rep- 
resentative — or write for free 
detailed catalog information. 
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TRAPS ALMOST 4 CU. FT. 
OF DUST PER WEEK 


At Precision Rubber Products Corpora- 
tion, Dayton, Ohio, millions of seals pass 
through a buffing process every year. The 
resulting dust could constitute an operating 
and housekeeping hazard. To facilitate 
dust control, the company replaced eight 
individual collector units with a central 
Pangborn Dust Control system. This in- 
stallation saves floor space, operates quietly 
and gives efficient dust control (trapping 
almost 4 cu. ft. of rubber dust per week). 
Dust is now removed from one collector 
hopper instead of eight individual hoppers. 


If dust is a problem in your plant, talk 
to the Pangborn man in your area or write 
PANGBORN CORPORATION, 2200 Pang- 
born Bivd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equip- 
ment—Rotoblast® Steel Shot and Grit. 
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Moves to Concord 


General Radio Co., manufacturer of elec- 
tronic measuring equipment, is moving its 
headquarters and remaining personnel in 
Cambridge to its new offices in West Con- 
cord, Mass. The company purchased 80 
acres of land in Concord in 1948, on which 
the first of the present buildings for manu- 
facture were built in 1952. In the spring of 
1958, other sections left Cambridge to oc- 
cupy another addition. The facilities com- 
pleted this year bring total work space in 
the modern, well integrated buildings to 
more than 250,000 sq ft. 


Shipyard Bought 

Maryland Shipbuilding & Drydock Co. an- 
nounces that its wholly-owned and newly 
formed subsidiary, Charleston Drydock Co., 
had acquired substantially all of the assets of 
Charleston Shipyards, Inc., Charleston, S. C. 

The Charleston company has operated a 
ship repair yard under lease from the U. S. 
Navy for a number of years and has performed 
a variety of repair work on both merchant and 
Naval vessels. Transfer of the Navy lease 
to the new company was part of the acquisi- 
tion arrangement. 


Heat Exchanger Tube 


Scovill Mfg. Co., Mill Products Div., has 
issued a 6-page bulletin giving technical in- 
formation on the use of copper and alloy 
tubes in condensers and heat exchangers. 

A table shows the composition of various 
tube alloys and data is given on specifica- 
tions, size, and links and the processing of 


the tube. —K-55 


Instrument Components 


PIC Design Corp., Subsidiary of Benrus 
Watch Co. is offering its new, 416-page 
master catalog, No. 20. 

Consolidating all previous catalogs and 
supplements, the new catalog lists more than 
10,000 items, including gears, shafts, collars, 
couplings, speed reducers, differentials, and 
other precision items available from stock. 
In addition to detailed drawings, complete 
specifications and prices, the new catalog 
contains separate technical data, breadboard 
kit and precision tool components sections. 


—K-56 

Load-Packer 
Gar Wood Industries, Inc. announces the 
availability of a full-color, three-page catalog 
on its new Load-Packer 600 refuse collection 


unit. A specification sheet is also included. 
—K-57 
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shop-assembled 
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circulation pf 
boiler 


Wickes Type A units are of simple design, ruggedly Save on 

tructed and adaptable to iety of tin 
cons’ ed and adaptable to a variety of operating © First Cost 
conditions and may be Oil or Gas Fired. 

Operating Expense 

All units are shipped completely shop-assembled in- . “ 
cluding superheater fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, * Delivery Time 
soot blowers and feedwater regulator. ¢ Installation Time 


For more detailed information on Wickes Type-A steam boilers, write 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


, WICKES BOILER CO., SAGINAW 13, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston * Chicago * Cleveland * Dallas * Denver * Detroit 
* Houston ¢ indianapolis * Los Angeles * Memphis * Milwovkee * New York City * New Orleons ¢ Portland, Ore, 
Saginaw San Francisco Springfield, Ill. * Tulsa, 
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Lubrite self-lubricating bearings offer great versa- 
— in hundreds of fields where dependability 
superior performance are of prime Tapevtenes. 


Lubrite Bearings. with clean, permanent. 

free are 
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tremes, submersion, corrosion other 
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LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


LUBRITE DIVISION 
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189 AMORY STREET, BOSTON 30, MASSACHUSETTS 
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Heavy Fork Trucks 


A six-page folder, illustrating and describ- 
ing its new line of heavy-duty fork trucks, has 
been published by Elwell-Parker Electric 
Co. 


Known as the Titan series, the new elec- 
tric-powered trucks are available in capacities 
from 12,000 to 20,000 Ib. The literature 
contains detailed engineering information 
along with dimensions and specifications. A 
special table compares the features of Titan 
trucks with similar models. —K-58 


Nongeared Small Motors 


An eight-page catalog describes four types 
of a-c shaded pole, reversible, nongeared 
motors manufactured by Barber-Colman Co. 

Information on performance character- 
istics, ratings, construction, dimensions and 
typical applications is given, and a special 
section covers electronic control of the firm’s 
reversible motor. Duty cycle data, power 
source considerations, special features, brak- 
ing and speed control information are in- 
cluded in the catalog. —K-59 


Table Conveyor 


A new brochure covering the new Model 
1050 Table-Veyor conveyor has been pub- 
lished by Rapids-Standard Co. 

Illustrated and explained are applications 
in both industry and commerce. A complete 
listing of detailed specifications, including 


lengths, widths, and working heights avail- 
able included. —K-60 


Motors, Drives 

Louis Allis Co. has published an eight- 
page bulletin, No. 2650, that describes its 
line of a-c and d-c standard motors, special 
motors, gearmotors and adjustable speed 
drives. 

The bulletin gives information on motors 
and drives for the machine tool, textile, 
aircraft, petroleum, chemical, paper and 
paper converting, air conditioning, materials 
handling, and metal industries. Individual 
applications include irrigation, power plant, 
pump, mixer, agitator, pipeline, municipal, 
boiler feed pump and test equipment. The 
bulletin summarizes characteristics and mod- 
ifications for 20 basic types of motors and 
drives ranging from */, to 2000 hp. —K-61 


Aircraft Tubing 


Ohio Seamless Tube has published a re- 
vised version of its technical handbook A-2 
which describes seamless aircraft tubing, 
carbon and alloy steels. 

Its 70 pages cover definitions, military and 
AMS specifications, sizes, tolerances, sam- 
pling, testing, packing, marking, machining, 
heat treating, properties, and mill practices. 
Information is presented with charts, tables, 
and drawings where applicable. Aircraft 
seamless tubing grades are not confined to 
aircraft and missile applications, but find 
uses in applications where strength and de- 
pendability demand the ultimate in quality, 
the firm reports. —K-62 


Monel Tubing 


The Monel family of small tubing is de- 
scribed in a four-page technical bulletin 
by Superior Tube Co. 


Listed in the folder are the chemical com- 
position, physical constants and mechanical 
properties of four materials in tubing form: 
Monel, R Monel, 403 Monel and K Monel. 
Superior supplies the tubing as both seam- 
less and Weldrawn (welded and drawn). 
Minimum and maximum production limits 
on walls for tubing of various outer diameters 


from .012 to 1.125 in. are listed. —K-63 


Blind Rivets 


An eight-page brochure, Form 8-409, 
describing PT and 9SP blind rivets is now 
available from Huck Mfg. Co. 


The new brochure lists the advantages of 
the blind rivets and includes such technical 
information as recommended hole sizes, 
material specifications, shop practice notes 
and shear and tension strength values. 
Typical blind applications are illustrated with 
cross-section line drawings. It also presents 
in illustrations the driving cycle (installation 
sequence) for each type of blind rivet dis- 
cussed. —K-64 
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Laboratory Clamps 

A six-page brochure illustrating and de- 
tailing new laboratory clamp line is now 
available from Labasco. 

The firm is a nation-wide amalgamation of 
laboratory supply distributors affiliated for 
improving customer service and developing 
new laboratory equipment. The new labora- 
tory clamps are said to be the first major re- 
design of these essential laboratory imple- 
ments in more than 25 years. —K-65 


Electronic Air Cleaner 

A 16-page product bulletin which describes 
its Model B Rollotron electronic air cleaner 
has been made available by American Air 
Filter Co. 


Included are details of operation and elec- 
tronic principle, an explanation of the 
agglomerator and storage sections, equip- 
ment drawings, capacity and dimension 
tables, specifications, a list of typical installa- 
tions and a description of the horizontal 
version of the unit. —K-66 


Stainless Fittings, Flanges 

New Pipe-Mate light-wall stainless steel 
fittings and flanges for noncritical process 
piping are described in a six-page bulletin 
available from Tube Turns Div., Chemetron 
Corp. 

The new line features long tangent fittings, 
unique rotating insert flanges and a reversi- 
ble plug-and-cap. Illustrations show differ- 
ent methods of joining light-wall fittings and 
pipe, including a sequence of photos on 
making rolled in flanged assemblies. Charts 
give dimensions of the new line of fittings and 
flanges, design properties of 5S and 10S pipe 
and dimensional tolerances. —K-67 


Silicone Products 

An eight-page catalog highlighting the 
company’s major silicone products and their 
uses is available from the Silicone Products 
Dept., General Electric Co. 

Among the silicone uses described are: 
rubber products, including the new RTV 
(room temperature vulcanizing) silicone 
rubber; cosmetics and polishes, electrical 
insulation, water repellents, textile finishes, 
lubricants, and release and anti-foam agents. 
Designated as CDS-129A, the publication 
lists additional specialized literature covering 


product and application information. 
—K-68 
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Drive Lubrication 
A new bulletin on lubrication of roller and 
silent chain drives, covering principles of 
lubrication, maintenance and oil selection, is 
available from Sun Oil Co., Industrial Prod- 
—K-69 


Pipe Data Card 

A technical data card published by 
Tubular Products Div. Babcock & Wilcox 
Co., contains dimensions and weights per 
foot of pipe in sizes '/s through 36 in, for all 
schedules. The card is identified as TDC. 
191. —K-70 


This high capacity Amplitrol 
directly to the hopper flange. 


CUSTOMER'S 
HOPPER 


Patent Pend 


‘packaged’’ unit bolts 
Feeds to conveyors, 


crushers, screens, blenders, other process equipment. 


Bottom Package” 
Reduces Design, Installation Costs! 


For the first time a feeder is 
offered as part of a complete pre- 
engineered feeder-hopper bottom 
package. When you design with 
Carrier Amplitrol feeders, you 
merely design a hopper flange to 
bolt to the packaged unit. This 
saves you both engineering design 
and installation costs! 


This preassembled packaged unit 
is built around the revolutionary 
new Amplitrol feeder —first 
mechanical vibrating feeder with 
variable, stepless control—and in- 
cludes the hopper bottom, flanged 
hopper connection, skirt plates, 


Send for new Bulletin No. 591 describing Amplitrol “package” 


regulating gate, isolation and 
suspension supports. 

The feeder-hopper bottom unit is 
offered in two models—one for 
high capacity applications and 
one for maximum control. 
Amplitrol’s exclusive long-stroke 
drive handles higher capacities by 
automatically compensating for 
headload. This allows larger 
hopper openings, reduces bridging 
and hang-up. The simple, fast- 
responding pneumatic control 
system operates manually or in 
automatic response to any stand- 
ard process instrumentation. 


in detail. 


Carrier Conveyor Corporation, 222 North Jackson Street, Louisville, Kentucky. 
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Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
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tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 
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Bantam Pulverizer 


Pulverizing Machinery has released a new 
bulletin on its Bantam Mikro-Pulverizer, 
No. 51F-1. 


The new literature covers in detail its 
basic uses in the laboratory, pilot plant, and 
small batch production. It covers specifica- 
tions for cosmetic, dye and color plants, 
pharmaceutical and chemical, bakeries and 
confectionery, wet milling, and pilot plant 
operation. Diagrammatic photographs of 
the unit and grinding chamber parts are in- 
cluded. —K-71 


Quick-Release Pin 


General Fastener Corp. announces a new 
engineering bulletin listing dimensions, speci- 
fications, and call-outs for its line of positive 
locking quick-release pins. 

The pins are manufactured in both single 
and double acting types, with protruding 
steel ball locking system. Double-acting 
pins are available in either drive-out or non- 
drive-out types. They are used in aircraft, 
maritime, weapons systems, ground han- 
dling, transportation, and electronics applica- 
tions. —K-72 


Vibratory Feeder 


Syntron Co. announces publication of a 
new catalog on Syntron vibrating feeders, 
designed for finger-tip controlled, low main- 
tenance feeding of hard-to-handle bulk 
materials, 

The 32-page catalog contains descriptions, 
data, and specifications for the company’s 
complete line of six small-capacity, four 
heavy-duty, and three extra-heavy-duty 
standard electromagnetica!ly _—-vibrated 
feeders. It also presents information on 
three pneumatic and hydraulic vibrated 
feeders for explosive materials, dangerous 
atmospheres or for light, fluffy materials. 

—K-73 


Fire, Booster Pumps 

Allis-Chalmers fire and low pressure 
(booster) pumps are described in new litera- 
ture released by the company. 

These are centrifugal double-suction, 
single-stage units approved by Underwriters 
Laboratories, Inc. or the Associated Factory 
Mutual Fire Ins. Co. for heads from 50 to 
145 psi and for capacities from 500 to 2500 
gpm. The pumps can be driven by motor, 
gas or diesel engines, or steam turbine and are 
available as an engineered package including 
pump, motor, and manual or automatic 
control, —K-74 


Low-Cost Strainers 

Bulletin 9S-A, published by Schutte and 
Koerting Co., describes the company’s line 
of Econex single-basket strainers for medium 
and fine straining of industrial liquids at 
pressures up to 125 psig (cold). 

The strainers are a newly-designed line 
available in sizes from 2 to 6 in., inclusive. 
Cast iron construction is used for bodies and 
covers. Ductile iron serves in the quick- 
opening cover clamp. Stainless steel cylin- 
drical baskets with '/s-in. perforations are 
standard. Baskets are also made with fine 


mesh stainless steel screen liners for fine 
straining. —K-75 


Vinyl Valves 


A six-page brochure, No. 601, describing 
what is claimed to be the first all-molded 
corrosion-resistant PVC valve ever designed 
by a valve manufacturer, has been published 
by Lunkenheimer Co. 

The new brochure features a table, giving 
the manufacturer’s recommendations for 
handling various corrosive fluids, detailed 
information on sizes, weights, and dimensions 
of both screwed and socket end PVC valves, 
and insulation data. —K-76 


Definitions of Occupational Specialties in 
Engineering 


This book contains comprehensive data related to all activities and specializatiens in 
engineering including specific knowledge and duties, responsibilities and related techniques 
necessary for successful performance in each field. 


The ten activity fields defined are research, design, development, testing, procurement, 


production, construction, operation, administration, and teaching. 


Major engineering fields of specialization defined include aeronautical, automotive, 
ceramic, chemical, civil, electric and electronics, guided missiles, monagement, marine, me- 
terials, mechanical, metallurgical, mining, naval, nuclear reactor, ord 
petroleum and fuels and power plant engineering. Other engineering fields defined are: 
packaging, photogrammetry, agriculture, geology, and geophysics. 


$2.50, 20% less to ASME members. 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
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Centrifugal Pumps 

A catalog describing small centrifugal 
pumps for air conditioning systems, lawn 
sprinkling systems, small cooling tower 
systems and other package equipment is 
available from the Pump Div., C. H. Wheeler 
Mfg. Co. 


The pumps are the SCC close-coupled 
type. Typical applications include water 
circulation, domestic water supply, hot water 
heating, booster service, and stuffing box 
water supply for sewage or stock pumps, 
The catalog contains outline dimensions, 
design, and material data and performance 
curves. —K-77 


Heavy-Duty Fans 

Mechanical draft and other heavy-duty 
fans are described in a 28-page bulletin, 
FD-905, available from Buffalo Forge Co. 

The booklet includes basic data for fan 
selection, performance tables, design 
sketches, 35 component and installation 
photos of types ranging from kiln fans to 
cyclone compressors. —K-78 


Instrument, Control Panels 


Details of construction, dimensions, 
weights, instrument mounting, and acces- 
sories for six standard styles of instrument 
and control panels may be found in new, 16- 
page Product Specification G71-7, issued by 
Bailey Meter Co. 


Standard procedures for tubing and wiring 
are presented along with a check list for 
ordering or requesting quotation. —K=-79 


Heat Exchangers 


A specifications manual on double pipe or 
hairpin heat exchangers has been published 
by Brown Fintube Co. 

Specifications Manual M-100 shows how to 
simplify heat exchanger specifications by us- 
ing a single modular hairpin unit for all 
duties. The firm claims that, combined in 
proper series, parallel or series-parallel com- 
binations, as the duty demands, the system 
by using one standard unit eliminates the 
delay and expense of designing different heat 
exchangers for each duty. —K-80 


Socket Screw Products 


Bristol Co. has released a 32-page catalog 
of its socket screw products which includes 
new specification and design standards. 

The catalog includes hex socket set screws, 
hex socket cap screws, hex socket flat head 
cap screws, hex socket button head cap 
screws, hex socket shoulder screws, and 
hex socket pipe plugs. Also included are 
multiple-spline socket set screws and cap 
screws, hex and spline keys and dowel pins. 
—K-81 
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iby ACME 


By specifying Acme Standard Attach- 
ments wherever possible, a considerable 
saving in time and money can be made. 

These low cost attachments are made 
to meet most ordinary requirements. They 
can be furnished individually, separate 
from the chain or they can be assembled 
into the chain either in riveted or detach- 


able type. 
SPECIAL CONVEYOR ATTACHMENTS 


Possibilities for modification of Acme 
Standard Chains and Attachments are 
practically endless. In all adaptations, 
Acme engineers are skilled in retaining 
as many standard parts as possible to re- 
duce cost, or design special attachments 

for your particular requirements. All 
ae Acme conveyor attachments and chains 

ba are available in standard, stainless steel 
or plated. 

Write or call your local Industrial Dis- 
tributors or our engineering department 
for time and money saving suggestions. 
pase 
including new engineering 


of chain adjustments. 


for Service 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS « DOUBLE PITCH CON- 
VEYOR CHAINS ¢ STAINLESS STEEL CHAINS *« CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS « STANDARD AND SPECIAL ATTACHMENTS 
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Perfection Worm Gear Speed Reducers by American Stock Gear are 
available in 9 complete series with ratios ranging from 5 to | to 60 
to 1 for input revolutions ranging from 300 per minute to 1800 per 
minute. Speed Reducers are furnished in horizontal right angle drive 
with worm in either top or bottom position and are also furnished in 
vertical right angle drive. Integral worm and shaft is made of selected 
quality, case hardened alloy steel. Threads are precision ground and 
accurately mated with worm gear. Shafts are mounted in Timken anti- 
friction roller bearings. Heavy rigid cast-iron housings . . . easily 
accessible oil filling level and drain plugs are provided for oil reser- 
voir. Oil seals are of selected cirvis leather which assures maximum 
sealing effect. Available through your nearest American Stock Gear 
Distributor. 


Write for new 16 page catalog covering 
the complete PERFECTION Speed Reducer line. 


AMERICAN STOCK GEAR ouvision 


INFORMED 


Shock, Noise Control 


A 12-page bulletin describing Lord Mfg. 
Company’s space-age capabilities in the field 
of engineered systems for shock, noise, and 
vibration control is now available. 

Examples of standard, special, and high- 
performance mounting systems in the latest 
missiles and advanced jets are explained in 
full and illustrated. Typical equipment 
protected by the firm’s systems and typical 
vehicle projects are listed. —K-82 


Pneumatic Transmitter 


B-I-F Industries, Inc. announces a bulletin 
describing its BalanCel, a pneumatic trans- 
mitter which produces a change in output 
pressure proportional to a change in differ- 
ential loading pressure within '/2 of 1 per 
cent of full scale range. 

The Model AT-SD is specifically designed 
for the water, sewage, and industrial fields 
for accurately transmitting rate of flow, loss 
of head, liquid level measurements, over 
distances to operate meters, valves, controls. 

Operating on the force-balance principle, 
the transmitter is said to feature corrosion- 
resistant construction, high sensitivity, rapid 
response, no zero drift. —K 


Sight Flow Indicator 


Jerguson Gage & Valve Co. has issued a 
bulletin covering sight flow indicators and 
drip sight feeder. 

The new catalog, Data Unit No. 350 pro- 
vides information on the range of sizes, 
materials, pressure-temperature ratings and 
dimensional specifications on reflex and 
transparent sight flow indicators which can 
be installed on new or existing pipe lines. 
Specifications on new high pressure drip 
sight feeder for low or high temperature 
applications are also included. —K-84 


Pressure Regulators 


A catalog sheet available from Atlas Valve 
Co., describes two new differential pressure 
regulators for steam service. 

These are the Fig. 1200, Type C, for con- 
trolling atomizing steam pressure at an 
adjusted value higher than fuel oil pressure 
and Fig. 1210, Type C, for controlling 
atomizing steam pressure at an adjusted 
value lower than fuel oil pressure. Range 
of pressure adjustment is 5 to 45 psi. 


—K-85 
Syncro-Matic Separator 


A two page illustrated bulletin describing 
the firm’s Syncro-Matic separator with TDM 
control has been issued by De Laval Separa- 
tor Co. 

The unit is a vibrating screen separator 
with controlled three dimensional motion— 
horizontal, vertical, and gyratory. The two- 


PERFECTION GEAR COMPANY e HARVEY, ILLINOIS, U.S.A. color bulletin features pictures of the ma- 
chine, specifications, and blueprint diagrams. 
—K-86 
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Power Piping 


The story from material selection to erec- 
tion of the 316 stainless steel power piping for 
the most severe temperature-pressure condi- 
tions of any existing utility (1200 F and 5000 
psi) is told in a brochure published by M. W. 
Kellogg Co., Subsidiary of Pullman, Inc. 

It describes the piping project for the Phila- 
delphia Electric Co.’s new 325,000 Eddy- 
stone Plant No. 1 on the Delaware River. 
The 12-page brochure gives details of the 
services the firm performed. —K-87 


Heavy-Duty Compressors 


An 8-page bulletin covering its 3-AT com- 
pressors is announced by Pennsylvania 
Pump & Compressor Co. 

The bulletin, No. 350, describes the com- 
pressor as a horizontal, water-cooled, single- 
stage, heavy duty compressor, designed for 
use in approximately nine out of ten com- 
pressed air applications. Photograpks, line 
drawings, and cross-sectional views illustrate 
construction, showing details of component 
parts. Sizes, capacities, and ratings are 
listed in tabular form. —K-88 


Variable-Speed Pulleys 

Bulletin No. 4101, issued by T. B. Wood's 
Sons Co., describes a line of variable-speed 
pulleys designed to eliminate freezing and 
sticking. 

The 12-page bulletin gives technical data 
for five MS sheaves designed for ratings of 
2, 3, 5, 10, and 15 hp. The new pulleys have 
no keys to obstruct the flow of oil around the 
surfaces between the flange hub and sleeve. 
Power is transmitted from the stationary 
flange through a removable sleeve cap, which 
is keyed to the moving flange by torsionally 
resilient rubber keys. —K-89 


Sieam Specialties 

Steam specialties manufactured by Illinois 
Engrg. Div., American Air Filter Co., are 
described in a composite product bulletin. 

The 12-page bulletin discusses and illus- 
trates valves, thermostatic traps, float and 
thermostatic traps, steam traps (250 psig 
maximum pressure as well as blast and high 
pressure) and pipe line strainers. Dimen- 
sions, capacities, patterns, weights, and ac- 
cessories are included. —K-90 


Pressure Plugs 


Pressure plugs which seat flush—said to be 
the first such plugs to be offered commercially 
—are described in a bulletin by Standard 
Pressed Steel Co. 

They are called Levl-Seal, and are designed 
for flush-seating to within half a pitch in 
hydraulic, pneumatic, or other high-pressure 
systems. The company says conventional 
pressure plugs have a full pitch tolerance and 
usually protrude by four full turns. —K=91 
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Fairbanks-Morse 
Electronic 


Auto-Manual Switch 
7 Time Control permits varying 


(mi Sensitivity Control permits 
ot: adjusting to meet operating 


Z time of contro! actuation. 


Prevents incorrect weighing... stops costly errors! 


With the new Electronic Weight 
Detector, true weight of any load 
can be automatically obtained 
and recorded without need of a 
weighman. Where a weighman is 
used, it is impossible for him to 
record incorrect weights or start 
a sequence at the wrong time. 
When desired, a flip of the switch 
can disengage the Weight Detec- 
tor entirely from the system. This 
is the first fully-reliable control of its 


kind available in the scale industry. 

To completely automate your 
weighing—to be sure that your 
weights are correct—to protect 
yourself by completely policing 
your entire weighing operation— 
contact your nearby Fairbanks- 
Morse Field Engineer, or write 
directly to Fairbanks, Morse & 
Co., 600 South Michigan Ave., 
Chicago 5, Illinois for complete 
information. 


See Sweet's Plant Engineering File for full line of F-M Scales 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


SCALES * PUMPS ¢ DIESEL, DUAL FUEL AND GAS ENGINES « ELECTRIC MOTORS 
GENERATORS * COMPRESSORS « MAGNETOS + HOME WATER SYSTEMS 
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Two-Pass Boilers 


Two-pass firetube packaged boilers are 
the subject of a four-page bulletin issued by 
Boiler Engineering & Supply Co. 

The bulletin, BE-100, compares the fea- 
tures of Continental two-pass oil- or gas- 
fired boilers with 3-pass and 4-pass designs, 
explains why 2-pass boilers need less main- 
tenance and downtime, and illustrates the 
spinning gas technique for achieving maxi- 
mum heat transfer efficiency. A section of 
the bulletin is devoted to an analysis of heat 
transfer in boiler tubes. —K-92 


Air, Vacuum Pumps 

A 16-page catalog, No. 359, describes 
Leiman Bros. rotary positive air and vacuum 
pumps, gas boosters and air motors. 

Details of construction, dimensions, capaci- 
ties, new performance curves, installations 
are given. Included are 2- and 4-vane 
types; fan-cooled, water-cooled and new 
radiator air-cooled models; motor driven 
units; direct-coupled and belt-driven models; 
integral pump and motor; automatically 
controlled tank units. —K-93 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Screw Conveyor Drives 

A 16-page bulletin describing a compact 
screw conveyor drive complete with speed 
reducer, packing gland and drive shaft, all 
of which mount as a unit on a trough end, is 
announced by Dodge Mfg. Corp. 

The drive is precision built with housings 
bored in line to receive Timken bearings for 
ample thrust and radial capacity. Triple 
seals prevent contamination. Units may be 
mounted in any position, on horizontal, 
inclined or vertical shafts, and require no 
sliding motor base for belt tensioning. 


—K-94 
Air Motors 


Bulletin 215 describes the air motor line 
recently introduced by Hannifin Co., Div. of 
Parker-Hannifin Corp. 

The eight page, illustrated bulletin covers 
features, specifications, and dimensions for 
the five bore sizes available in each of four 
mounting styles. A section showing acces- 
sories and an explanation of how the motor 
works is also included. The motor is a new 
combination cylinder and solenoid actuated 
air control valve. —K-95 


Silicon Carbide 

A technical data sheet on silicon carbide- 
bonded graphite, listing the description, 
properties, erosion test results, and fabric- 
ability of the new product is available 
from Research and Development Div., 
Carborundum Co. —K-96 


Automatic Control Panels 


Clark Bros. Co. has issued an illustrated 
bulletin, No. 170, presenting its packaged 
automatic control panels for gas-engine 
driven compressors. 

Three basic contro! panels are described: 
Model SE, sequenced engine control, which 
enables operator to start or stop engine with 
push of a single button; Model SEC, a 
fully automatic engine and compressor con- 
trol which monitors and controls automati- 
cally all phases of engine, compressor and 
yard valve operation from start to stop; 
and Model SEC-R, a fully automatic con- 
trol for remote location, suitable for tie-in 
with computers at centra! dispatch office to 
program, monitor, and automatically control 
an entire pipeline system. —K-97 


if it's 


HERE'S WHY: 
1. You have acomplete 
choice of design types 
to give the exact spray 
characteristics required. — 
2. You have thousands of © 
capacities to choose 
from... formoreexact 
volume control. id 
3. Youhaveacomplete 
choice of materials 
for chemical 
compatibility. 

Your inquiry is invited. 
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SPRAY NOZZLES 


SPRAYING SYSTEMS CO. 


3265 Randolph Street 
Bellwood, Ill. 


For complete spray nozzle information 
write for Catalog 24. 


voss 
VALVES 


done rN 
better 
with it will be done best with in woo! 
spray SPRAYING SYSTEMS CO. MACHRS 
nozzles - mean 


stable ... 


ability and safety. 


LESS MAINTENANCE, FEWER SHUTDOWN 


for your COMPreSSOF. (cir, gas, ammonia) 


¢ up to 40% more valve area « minimum pressure 
loss « higher efficiency +» less power consumption 
e normal discharge temperature + quiet, vibration- 
free « utmost safety + lower operating costs 


VOSS VALVES are made to specification, 
machined from solid stock (not cast)—using 
best alloy steels; for corrosion condition— 
stainless steels, such as 410, 18-8 or non- 
ferrous alloys—monel, inconel, etc. PLATES 
are machine (not stamped) and ground for 
precise close tolerance fit; are dimensionally 
ductile ... 
temperatures and corrosion ... 
fatigue. SPRINGS of heavy rectangular sec- 
tions and large diameters, add to depend- 


Our detailed 
proposal will be 
sent without 
obliyation. 

Send name, 

bore, stroke and 
speed of machine. 


resist fracture, high 
withstand 


New York 54, N. Y. 
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DRAWING A-6105? ) 


T/LL LOOK IN THE 
WASTEBASKETS 


LEFT IF WE DON’T CALL INA 
BLUEPRINTER AND ORDER 


when you have your 
local blueprinter—or your printroom — make intermedi- 
ates of your drawings on Kodagraph Autopositive Paper. 


That simple act lets you file away your valuable origi- 
nals safely in the vault. And there they can rest until you 
need more Autopositive Paper Intermediates to replace 
any you may lose. 


Your Autopositive Paper Intermediates—with dense 
black photographic lines on clean, white, translucent 
background—take the place of originals in drafting and 
printmaking. They won’t smudge or smear. Yet you can 
make drafting changes at will. And after doing so, you 
can make “‘Autopositives’”’ from “‘Autopositives”’. . . get 
brand-new, ink-like “drawings.” 


Kodagraph 


Reproduction Materials 


MECHANICAL ENGINEERING 


The cost of these intermediates is trifling compared to the 
savings in drawing protection and drafting short cuts— 
not to mention the higher print quality obtained. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


COUPON FOR FREE 


EASTMAN KODAK COMPANY . 
* Graphic Reproduction Division, Rochester 4, N. Y. - 


Gentlemen: Send me a free copy of your booklet 16-6 
on Kodagraph Reproduction Materials. 


Name 


Position 


Company 


Street 


City 


State 
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mathematical investigati@ns in nuclear sciences 


Problems carried to completion 
Argonne’s computers have contributed to 
the design of nuclear reactors, the design of the 12.5 
Bev Zero Gradient Synchrotron, the theory of 
nuclear structure and reactions, and to basic chemical and 

biological theory. These computations are made 
possible by investigations into the mathematical 

foundations of basic theories, and examinations 
of new techniques in applied mathematics Ay 

and numerical analysis. Computer and automation Ve CONN C 


research at Argonne have contributed to the experimental 


sciences through the design and operation of large prrneS LABORATORY 
scale data recording and data reduction systems. contract with the Untied Atomie' 
In order to serve the mathematical needs of its scientists PROFESSIONAL PLACEMENT 
and engineers, Argonne operates an analogue computer, P.O. BOX 299-N1 


PACE; an IBM 704; and GEORGE, a digital computer LEMONT, ILLINGIS 


designed and constructed at the Laboratory. 


STAFF POSITIONS AVAILABLE FOR QUALIFIED Physical Metallurgists, 
Chemical Engineers, Physicists, Mechanical Engineers, Metallurgical Engineers, 
Chemists, Electrical Engineers, Mathematicians, Technical Writers 
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Bailey Controls for combustion, feed water and steam temper- 
ature at the Bay Shore Station of the Toledo Edison Company, 
The FPC reported a 1957 heat rate at Bay Shore of 9,210 
Btu per kwhr, making it one of the 15 most efficient plants 
in the United States. 


13 of 15 “most efficient”* power plants 
depend on Bailey Meters and Controls 


Year after year you'll find Bailey Meters and 
Controls keeping sensitive fingers on the pulse of 
America’s most efficient power plants (as rated 
by the Federal Power Commission. 

According to the latest box scores, 10 of the top 15 
used Bailey equipment exclusively. There must be 
a reason. There is! In fact, several: 


1. Experience — Bailey Engineers have been 
making steam plants operate efficiently for more 
than forty years. They bring you the latest, 


* 15 MOST EFFICIENT PLANTS 


up-to-the-minute developments in measurement 
and control. 


2. Complete Line — Bailey manufactures a complete 
line of pneumatic and electric metering and control 
equipment, proved on thousands of successful in- 
stallations. 


3. Sales and Service —There’s a Bailey District 
Office or Resident Engineer close to you (listed 
under Bailey Meter Co. in your phone book). 
Phone for expert engineering counsel. 


1957 Heat Rates Reported by the Federal Power Commission 


Btu/kwhr 


Comb. Supht. 
Meters Control Conmel Control 


Kanawha River (Appalachian Electric Power Co.) 
. Muskingum River (The Ohio Power Co.) 

River Rouge (The Detroit Edison Co.) 

Clifty Creek (Indiana-Kentucky Electric Co.) 
Tanners Creek (indiana and Michigan Electric Co.) 
. Kyger Creek (The Ohio Valley Electric Corp.) 

. St. Clair (The Detroit Edison Co.) 

Bay Shore (The Toledo Edison Co.) 

G. G. Allen (Duke Power Co.) 

. John Sevier (Tennessee Valley Authority) 

. Phillip Sporn (Central Operating Co.) 

. Milliken (New York State Electric and Gas Co.) 

. Shawville (Pennsylvania Electric Co.) 

. Et Segundo (Southern California Edison Co.) 

. Colbert (Tennessee Valley Authority) 


9,118 
9,139 
9,140 
9,147 
9,180 
9,201 
9,210 
9,210 
9,349 
9,350 
9,370 
9,371 
9,396 
9,467 
9,490 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD 
in Canada—Baliley Meter Company Limited, Montreal 
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CLEVELAND 10, OHIO 
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Expansion Compensators 


Pipe Alignment Guides 


High-Pressure - 
Expansion Compensators 


THE COMPLETE LINE TO TAKE CARE 
OF ANY KIND OF PIPE MOTION 


For hinged or any other of standard or special 
expansion joints — your best bet is FLEXONICS. 
Here’s where you'll find the equipment, the experience, 
the skill to take care of any Kind of pipe motion ed 
lem. Here’s where you benefit from more research . . . 
more metallurgical care . . . more service . . . and now 
standard stock sizes for quick delivery from five 
FLEXONICS warehouses. They all add up to expan- 


sion joints that you can install and forget — plus ex- 
ansion compensators, flexible connectors, the all-new 

FLEXONICS pipe alignment guides and other piping 

accessories. 

Today—write for your copy of the Flexonics 


Expansion Joint Design Guide . . . 28 pages 
of valuable information. 


Member Expansion Joint Manufacturers Association 


EXPANSION JOINTS 


FLEXONICS CORPORATION + 1305 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


Divisions 


INDUSTRIAL HOSE - EXPANSION JOINT - BELLOWS - AERONAUTICAL + AUTOMOTIVE 
Fliexonics Research Laboratories, Elgin, Illinois 
In Canada: Fiexonics Corporation of Canada, Limited, Brampton, Ontario 
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A new table-top Whiteprinter at a new low price 


The versatile 
REPROFAX VIKING 


The Reprofax Viking handles up to 80% of technical 
print requirements in average industrial copying opera- 
tions. This table-top Whiteprinter has a full 18-inch 
width for reproducing drawings up to 18 inches wide 
by any length. It processes prints with speeds up to 
18 feet per minute . . . production performance that 
can’t be matched in its price class! 

Look at these Viking features: no venting required - 
cool, odorless, quiet operation + plug in to any standard 
115-volt outlet - full developer coverage at all speeds 
for sharp copies every time. 


Reproduction Products Company 
And the Viking is perfect for supplementary use in high- 12790 Westwood Avenue, Dept. U-6 
volume print rooms, too! The Viking is simple to 
operate. You can locate it anywhere. Please send me your free folder with 
Let us show you how the Viking can go to work for complete detatls on the Repeaten Vitne, 
you. Simply mail the coupon today. 

Nome 


REPRODUCTION PRODUCTS CO. «+ A SUBSIDIARY OF 


OZALID 


A DIVISION OF GENERAL ANILINE & FILM CORPORATION 


Addr: 


| 
| 
| 
| 
| 
| 
REPROFAX’ PRODUCTS | 
| 
| 
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How versatile Cronaflex 
streamlines production 


Union Switch & Signal Division of Westing- 
house Air Brake Company, Swissvale, 
Pennsylvania, has discovered that Du Pont 
CRONAFLEX saves time and expense in several 
different ways in the design and manufacture 
of automatic control equipment for railroads 
and pipelines. 

First of all, diagrams of control systems do 
not have to be completely redrawn if they 
contain the basic elements. Instead, the basic 
data is drawn once and then photographically 
reproduced on CRONAFLEX as many times as 
necessary, and the variable additions added 
to meet the specific requirement. 

When preparing wiring diagrams for com- 
plex systems, Union Switch & Signal starts 
with reproducible template prints that contain 
basic parts of a composite control system. On 
these the designer adds the required wiring 
information. Then he cuts out the unused 
elements and reproduces the selectively cut 
print on CRONAFLEX, which serves as the 
final tracing. 

CRONAFLEX is also used to make accurate, : 
le gible reproduced tracings of valuable Unwanted elements of a drawing are cut from the composite print before repro- 
originals which due to age and use have ducing on CRONAFLEX. This saves time spent in laborious eradicating. 
developed poor contrast causing illegible | 
reproductions. 

In addition, CRONAFLEX helps this company 
put an accurate picture directly on metal or 
plastic parts, eliminating expensive layout 
time for machining operations. The material 
is spray-coated with a photosensitive emul- 
sion, placed in contact with the layout 
drawing on CRONAFLEX, and exposed in a 
vacuum frame. After development the piece 
is engraved, punched or machined for use as 
part of a product or used as a template in 
punching operations, directly from the picture 
on the material. This is feasible because 
CRONAR* base of CRONAFLEX resists shrinking 
and stretching caused by changes in tempera- 
ture and humidity. 

Versatile CRONAFLEX can work profitably 
for you, too. For more information write 
E. I. du Pont de Nemours & Co. (Inc.), Photo 
Products Department, Wilmington 98, Dela- 
ware. In Canada: Du Pont of Canada Limited, 
Toronto. 


"4 
CRONAFLEX is also used to make metal or plastic templates. Material is spray- 
coated with emulsion, then CRONAFLEX drawing is printed right on the surface. 


Gt POND *CRONAR ts Du Pont's registered trademark for its polyester photographic film base 


REG U5. PaT.OFF This advertisement was prepared exclusively by Phototypography. 
Better Things for Better Living . . . through Chemistry 
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CHECK THESE FEATURES 


Write for literature Dept. 24A-+M 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
SALES OFFICES 
Cleveland, 

St. Levis, Charleston, W.Va., Cincinnati 


FORGED STEEL 
VALVES 
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Who Discovers the Discoverers ? 


“A professor can never better distinguish himself in his work 
than by encouraging a clever pupil, for the true discoverers are 


among them, as comets amongst the stars.” 


Somewhere in this mighty land of ours, a gifted youth 
is learning to see the light of tomorrow. Somewhere, 
in a college classroom or laboratory, a dedicated teach- 
er is gently leading genius toward goals of lofty attain- 
ment. Somewhere the mind of a future discoverer—in 
science, engineering, government, or the arts—is being 
trained to transcend the commonplace. 


Our nation has been richly rewarded by the quality 
of thought nurtured in our colleges and universities. 
The caliber of learning generated there has been re- 
sponsible in no small part for our American way of life. 
To our college teachers, the selfless men and women 


CARL LINNAEUS 


who inspire our priceless human resources, we owe 
more than we will ever be able to repay. 

Yet how are we actually treating these dedicated 
people? Today low salaries are not only driving gifted 
teachers into other fields, but are steadily reducing the 
number of qualified people who choose college teaching 
as a career. At the same time, classrooms are begin- 
ning to get overcrowded. In the face of this, college 
applications are expected to double by 1967. 

This is a severe threat to our system of education, 
to our way of life, even to our very existence as a 
nation. Our colleges need help—and they need it now! 


If you want to know more about what the college crisis means to you, and what you can do 
to help, write for a free booklet to: HIGHER EDUCATION, Box 36, Times Square Station, 


New York 36, New York. 


Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 


IT BRIGHT 
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PROFESSIONAL ASSOCIATION WITH A FUTURE 


Raytheon has excellent openings for qualified engineers and physi- 
cal scientists with BS or advanced degrees interested in systems, 
development, design or manufacturing engineering of complex elec- 
tronic equipments. Please write Donald H. Sweet, Government 
Equipment Division, Raytheon Company, 624 Worcester Road, 


Framingham, Massachusetts. 


Engineering Laboratories: 


BRIGHT DISPLAY 
...WITH A MEMORY 


Raytheon’s two-gun memory tube makes 
possible MEMRAD,* a new approach 
to radar data display. In addition to its 
other capabilities, MEMRAD adds a 
new dimension in improving the detect- 
ability of targets by making possible the 
correlation of scan-to-scan data. 


The PPI display is a continuous bright 
picture presentation, eliminating the 
conventional bursts of information. The 
system permits viewing with normal 
room illumination at any number of 
locations on standard TV-type monitors. 
Manual plotting is eliminated entirely. 
Furthermore, recognition and compre- 
hension of target trails are made pos- 
sible by presenting the recent history of 
target position. MEMRAD allows an im- 
mediate assessment of target velocity and 
maneuver, permitting discrimination 
between jet and conventional aircraft. 

“Raytheon Trademark 


Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif. 
Manufacturing Facilities: North Dighton, Waltham, Mass. 


RAYTHEON GOVERNMENT EQUIPMENT DIVISION 


Excellence in Electronics 


SEA AEROSPACE 


Valves are “canned” with the inner assembly placed The plant, under construction at Lagoona Beach, Michigan, rep- 
in a sealed container from which it can be removed by resents a joint effort of some 50 companies. Reactor design rat- 
an automatic manipulator without draining the system. ing: 300 megawatts of heat, 100 megawatts electrical power. 


Copes-Vulcan nuclear valves at 
Enrico Fermi Atomic Power Plant 


This liquid sodium valve is one of three Copes-Vulcan has 
furnished to serve as throttling devices in the blanket feed lines 
at the Enrico Fermi plant. 

In leak tightness of stem, resistance to corrosion, full-safe 
operation, and remote maintenance, these valves meet the rigid 
requirements demanded by primary-fluid nuclear service. 


A new high in quality control. All welds were made by an 
inert-arc, full-penetration method to assure 100% integrity of 
the metal. Each root pass and completed weld was dye checked, 
each completed weld X-rayed. All sub-assemblies and each final 
assembly were leak tested hydraulically. Each valve was then 
disassembled, cleaned, reassembled, inspected by a mass spec- 
trometer, and sealed for shipment. 


Nuclear valves for submarines, carriers, atomic plants, 

and test reactors. For all these advanced projects, Copes- 

Vulcan is building valves. Here’s real proof of the acceptance of 
> ic include a est loop wn above a 

Copes-Vulcan’s skill and integrity in a field where precision is will pass up to 50-gpm at 2500 psig and 600°F. 


a critical requirement. sae? Two cold test loops have 200-gpm and 800-gpm 
You are invited to inspect Copes-Vulcan facilities. capacities. 


Copes-Vulcan Division 


BLAW- KNOX COMPANY 
Erie 4, Pennsylvania 


fp vss 
How Copes-Vulean control boost la | 
ow Copes- co systems power plant efficiency 
; 
4 


AMERICA). 


Guftis packaged units min- 
nize fieer area required: 
Factaryassembied ands. 
setested,Fleld installation 
reavireszénly Setting and 
connecting Utilifies: 


UP TO 100 


close tolerance manufacturing, builds peak performance 
into every CURTIS unit. 


Curtis is the ‘‘luxury line’ in the air-conditioning industry. 
Silence, efficiency and long-life are inherent in Curtis design. 


Yet Curtis prices are right in line. 


This is why Curtis designs and builds thousands of unique air 
conditioning systems for commercial America . . . why Curtis 
is able to maintain a family of over 300 representatives 
and servicing contractors across the nation. 


Put the advantages of CURTIS PRECISION into your next job. 
WRITE DEPT. 8, ST. LOUIS 20, MISSOURI 


THE CURTIS “LUXURY LINE” OF AIR CONDITIONERS COSTS NO MORE 


MECHANICAL ENGINEERING JUNE 1959 / 193 


MANUFACTURING COMPANY 
REFRIGERATION DIVISION. a 
3 Ike t : da 


Expansion Joint Design Moves 
out the “Model Era 


Badger first began fabricating packless metal 
bellows expansion joints more than 35 years ago. 
These ‘‘Model T’’ joints performed (and are still 
performing) with outstanding success in hundreds 
of process and steam line piping installations. 


Starting in the 30’s other expansion joint manu- 
facturers entered the field. The most successful 
adopted many of the basic features of the original 
Badger design. 


During the last decade, as industry’s requirements 
became more stringent, and joint manufacturers 
gained fabricating and field experience, certain 
fundamental problems inherent in the early designs 
became evident. Most of these problems were solved 
through a series of modifications. (Among which was 
the Badger Directed Flexing Self-Equalizing Joint — 
the famous ‘‘DFSE’’ Design.) But, at best, the modi- 
fications were stop-gap measures which complicated 
the joints and greatly increased their weight. A 
fundamental reassessment of expansion joint en- 
gineering data was needed. Badger led the way: In 
1956, a task force completed a three-year research 
program and the first S-R (Service-Rated) Expansion 
Joints were produced. 


In the three years they have been available, S-R 
Expansion Joints have been both an engineering 
and a sales success. But like many revolutionary 
concepts which upset tradition, the full implication 
of the advantages S-R Joints offer is still not uni- 
versally understood. The message that follows is 
an attempt ‘‘to set the record straight.’’ 


Equalization — fact and fiction 


Many users of expansion joints are under the impression 
that the so-called ‘“‘equalizing’’ rings on today’s conven- 
tional type expansion joints distribute movement equally 
among all the corrugations of the bellows. It is argued that 
as the joint absorbs thermal movement, the tops of the 
rings progressively come into contact until the bellows is 
fully compressed thus limiting the amount of compression 
which any one corrugation can ultimately absorb (see 
diagram 1). In this sense the rings do contribute to the 
“equalization’”” of movement by physically limiting the 
compression of each corrugation to the distance between 
any two adjacent rings. 


Diagram | 
Note, however, that the degree of compression will not 
be truly equalized until the tops of all the rings are in con- 
tact. But, when such a condition occurs, serious problems 
will result. If the limit of compressibility is reached before 


the thermal expansion has been completely absorbed, ex- 
ceedingly large forces will be transmitted through the pipe 


Conventional Type Expansion Joint. cross- 
sections of rings and bellows of a conventional 
“self-equalizing” joint showing cold and hot 
positions. Note that true equalization of movement 
can only be obtained when tops of all rings are in 
contact — an impractical and dangerous situation. 
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line to the anchors and connected equipment. On the other 
hand, if the joint is compressed only partially, not ali of the 
corrugations will absorb movement to the same degree. 


How S-R Joints solve equalization problem 


Badger S-R Expansion Joints feature the new Curvilinear 
Corrugations which naturally assume an “all curve” shape 
under pressure (diagram 2), assuring more equal distribution 
of stresses throughout the bellows material. Furthermore, 
the shape, height and pitch of the corrugations are based on 
a carefully engineered correlation. Thus, reasonably equal 
distribution of movement among the corrugations is obtained, 
even in joints not equipped with reinforcing rings. 


Cross-sections of S-R Joints (Series 

\ > 50 left, Series 150 right). The move- 
| ment of the corrugations is shown 

by dotted and solid lines. Compare 


Badger S-R Expansion Joint. 


configuration and effective height of 
corrugations, position and size of 


rings with conventional joint. 
Diagram 2 


Equalization of movement is inherent in the design and 
functioning of the bellows on Badger S-R Joints. On the 
basis of provable engineering criteria, the prime purpose of 
reinforcing rings of any design is to retain the hoop dimen- 
sion (diameter) of the corrugations when they are subject 
to internal pressure. This Badger’s simple, lightweight 
tubular reinforcing rings do. But, in addition, the new tubu- 
lar shape of the rings does contribute to joint flexibility and 
life by permitting flexing over a more effective portion of 
the total corrugation height than conventional cast or 
fabricated equalizing rings. 


Better performance, lower cost 


Briefly, then, Badger S-R Joints alone offer these advan- 
tages: Better equalization of movement which results in 
elimination of localized stresses and leads to longer joint life; 
a simple, lightweight design that makes installation easier, 
eliminates cumbersome castings and fragile mechanical 
devices; complete range of sizes from 3” to 72” made from 
any workable metal and with a wide choice of accessories. 

Badger S-R Joints are probably the answer to your prob- 
lem. There’s an easy and quick way to find out — ask the 
Badgerman for his recommendations. Write or phone today. 
Badger Manufacturing Co., 230 Bent St., Cambridge, Mass. 


© copyricht 1989 BADGER MFG. CO 


BADGER S-R 
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Computation of air volumes required for ventilation can be greatly 
simplified by installing Joy Axivane Fans. Standard models are furnished 
with adjustable blades which can be rotated to change pitch, and con- 
sequently volume, over a considerable range. This permits compensating 
for circumstances unforeseen when air requirements were computed, and 
also allows the installation of fans which will be able to efficiently supply 
additional air for pre-planned expansions of the plant. Blade adjustments 
can be made by anyone in a matter of minutes. Calibrated scales on hub 
and blades assure accurate matching of blade pitches. 

Joy Axivane Fans are designed with integral motors to permit in-duct 
installation. This reduces installation costs, and saves space. The fans 
are available in a wide range of sizes for every type of duty, and can be 
furnished in special materials for use in corrosive atmospheres. 

Ask for Bulletin 290-80B. Whatever your fan requirements may be, Joy has the answer. 


WSwW | 7483-290 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY J Oo Y 


(6) Joy Manufacturing Company 


Oliver Building, Pittsburgh 22, Pa. 
Dust Collectors 


Ready-Span Fans and In Canada: Joy Manufacturing Company 
Conveyor Blowers (Canada) Limited, Galt, Ontarle 
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TO: MANUFACTURERS OF ENGINEERED PRODUCTS 


JUNE 20th IS THE DEADLINE 
FOR FILING YOUR PRODUCT DATA 
in the 
1960 MECHANICAL CATALOG 


If mechanical engineers specify or influence the purchase of your equipment, 
the quickest way to make your technical data available to them is through the 
pages of MECHANICAL CATALOG. 


MECHANICAL CATALOG — including a Directory of Manufacturers of over 
6000 products — is sent annually to 18,500 mechanical engineers who state 
they “need it for product information.” To these men and 129,500 additional users 
(7 per copy), MECHANICAL CATALOG is an important specifying aid. That is 
why it is an important selling aid to manufacturers. 


Your literature, bound and indexed in MECHANICAL CATALOG, won’t be lost, 
mislaid or discarded. In permanent, easy-to-use form, it is kept within reach 
of mechanical engineers and associates for a full year. 


And the cost of this controlled, “on target” distribution of your specification 
data is far less than the cost of distributing it by direct mail or “cold” sales calls. 


The American Society of Mechanical Engineers 


29 West 39th Street, New York 18, N. Y. 
All orders for space in the 1960 


MECHANICAL CATALOG must be in by 
June 20th. Send the coupon today for our 
Media File which contains additional 
information on the distribution of 
MECHANICAL CATALOG. 


| Please send me your Media File on Mechanical 
Catalog. 


MECHANICAL ENGINEERING 
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Quality of GRAMIX’ precision parts 


insured by 
metallurgical control 


in the laboratory 


proven by performance 


Photomicrograph of a section of an 
inferior powder metallurgy part that has 
been improperly sintered. Structure is 
composed of cementite and ferrite. 


on the job! 


Photomicrograph of an internally sound 
GRAMIX part shows the fine grain structure 
of tough, shock-resistant pearlite. 


To assure the dependable performance of GRAMIX _ burized and only remnants of pearlite remain. This 
powder metallurgy parts in actual operation, the condition is due entirely to the lack of adequate 
United States Graphite Company combines exacting sintering control! 

laboratory tests and rigid production controls to The photomicrograph of the GRAMIX part at the 
insure the quality of every GRAMIX part. Through bottom shows a fine grain pearlite structure that’s 
the use of the metallograph, for example,GRAMIX tough, strong and wear resisting. Absolute sinter- 
engineers can check the internal structure of a part. jing control along with precise metallurgical con- 
A comparison of the photomicrographs shown trol inthe laboratory is utilized by The United States 
above readily shows the sound under-the-surface Graphite Company to positively assure quality 
quality of a GRAMIX part as opposed to the poor GRAMIX parts. 

internal composition of an improperly sintered 
part. In the photomicrograph at the top, notice the 
cementite between the ferrite grain boundaries. 
This cementite will tend to break up and rupture 
under shock. The surface of the material is decar- 


Write today for these helpful engineering manuals. Engineering Bulletin No. 18 covers 
design and metallurgical requirements and alloy selection of GRAMIX beerings. 
No. 19 contains facts about GRAMIX Machine Parts and No. 21 contains general 
information on GRAMIX products from Powder Metallurgy. Get your copies now. 


X-264-1R 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
GRAPHITAR® © GRAMIX® powpeR METALLURGY © MEXICAN® crapnite propucts © USG® prusnes 
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NOTABLE 


In August 1941, America’s first jet- 
assisted airplane takeoff was accom- 
plished with an Ercoupe monoplane, 
using JPL developed solid propellant 
rockets. Scientists at JPL shortly discov- 
ered that a powdered perchlorate oxi- 
dizer, mixed with a liquefied plastic fuel 
binder, could be cast directly in plastic- 
lined light-weight motor cases. Thus a 
safe and cheap method was now avail- 
able for preparing large internal-burning 


CALIFORNIA 


ACHIEVEMENTS AT JPL... 


airplane takeoff to the first our. 


composite propellant charges. This basic 
process became the foundation for the 
modern solid propellant industry. 

In 1954, U.S. Army Ordnance re- 
quested JPL to develop a compact, 
rugged long-range guided missile wea- 
pon system that could be transported, 
aimed and fired as simply as a cannon. 
Within five years, JPL perfected the 
Sergeant, the first of America’s second- 
generation guided ballistic missiles. In 


January 1958, clusters of small-scale 
Sergeants helped launch America’s first 
earth satellite, the JPL built Explorer, 
which provided vital space environment 
information. 

Now under the direction of the Na- 
tional Aeronautics and Space Adminis- 
tration, the experienced JPL research 
and development team continues to 
apply solid propellant vehicles for space 
exploration. 


INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility of the National Aeronautics and Space Administration 


OPPORTUNITIES NOW 
OPEN IN THESE FIELDS 
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APPLIED MATHEMATICIANS - PHYSICISTS - 
ELECTRONIC, MECHANICAL, CHEMICAL, PROPULSION, 


PASADENA, CALIFORNIA 


SYSTEMS ANALYSTS - CHEMISTS + 1BM-704 PROGRAMMERS 
INSTRUMENTATION, MICROWAVE, AERONAUTICAL AND STRUCTURAL ENGINEERS 
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New home office for Connecticut General 
Life is a modern structure five miles out 
in the country. 


Terry turbines power air-conditioning system 
at new Connecticut General Life building 


The new home office of the Connecticut 
General Life Insurance Co., in subur- 
ban Hartford, represents the best in 
contemporary architecture as well as 
construction techniques and materials. 

In keeping with the careful planning 
evident throughout the project, two 
Terry turbines were selected to drive 
the York centrifugal refrigeration 
compressors. Terry turbines such as 
these have a record of low maintenance 
and consistent reliability under varied 
conditions. The steam generators, 
which are used for general heating dur- 
ing the winter months, furnish the 
power to operate the turbines. This 
provides an economical and depend- 
able air-conditioning rie 7 

The steel and glass building accom- 
modating 2500 employees overlooks 
New England farmland. It is furnished 
with modern equipment, to step up 
the efficiency of clerical work, Other 
amenities: lounges, game rooms, cafe- 
teria, bowling alleys, barber and 
beauty shops, variety store, medical 
department. 

f you are planning an air-condition- 
ing system, perhaps you, too, should 
consider steam-turbine drive. Write for 
detailed information about the advan- 
tages of turbines for your specific 
requirements. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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One of two 870-hp, 3970-rpm Terry turbines built to drive the 
refrigeration compressors. 


‘W-1213 
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TYPICAL CLARAGE INSTALLATION 


—— 


how to save space and money 
ome on your next air handling jobs 


YOURS...ALL YOURS...with the Clarage Centrilator®* 


power roof ventilator. Handles static resistances to 2”. Re- 


quires no floor space. Minimum installation cost. Unequalled 


accessibility. High efficiency for low operating cost. Ideal 


solution for numerous industrial systems such as the one 


shown above. 


V-belt driven centrifugal type with 
backwardly inclined blade wheel. : 
10 sizes. Supeuies trom 1,500 to Get full information on the Clarage Centrilator and its 
26,500 CFM. (Shown above with 

weather enclosure and two sides of exclusive Jet Siphonem. Air Flow Director feature. Request 
air apron removed.) 


Bulletin 550 or contact the nearest of our 58 sales engineer- 


ing offices today. CLARAGE FAN COMPANY. 


* Patent applied for 


Dependable equipment for making air your servant 


Kalamazoo, Michigan 
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with internal teeth 


Specify Farrel for accuracy, high 
quality and fine workmanship. 

For 35 years the company’s Buffalo 
plant has specialized in the produc- 
tion of large gears for various indus- 
trial uses. Here eight of the world’s 
largest gear generators are kept in 
regular use. The precision inherent 
in the operating principle of these 
Farrel-Sykes pan provides accu- 
rate epoch spacing, profile and helix 

angle. 

arrel internal gears are available 
with single helical or spur teeth in 
sizes up to 23’ 0” external blank 


When designs include Gl ANT 


diameter, 20” face, % DP. Farrel’s 
continuous-tooth herringbone gears 
come in any size up to 23/ 0” diam 
eter, 60” face, % 

Ask for details of large industrial 
gears to meet your specific require- 
ments. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Com. Buffalo and 
Rochester, N. Y. ¢ Sales Offices: Ansonia, Buffalo, 
Boston, Akron, Ann Arbor (Mich.), ye Minne- 
apolis, Los Angeles, Salt Lake City, Tulsa, Houston, 
(N.C) « Eorapeen dele 
Republica 32, Milano, | 


-Biemingham 


FB-1158 
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OLDSMOBILE “TOES THE MARK’’ 
ELECTRONICALLY! 


Oldsmobile Engineering Leadership sets the 
industry pace with a unique electronic wheel 
alignment device that dynamically computes 
**toe-in’’ measurements for precision steering 
and handling. 


Handling and steering ease depend upon precise, 
minute measurement and control of front wheel align- 
ment. Because wheels have a tendency to “‘toe- 
out” when in motion, they must be adjusted for a 
slight amount of “toe-in” to eliminate “wheel fight’, 
wander and undue tire wear. 


To meet the requirement of rapid, yet extremely 
accurate measurements on the production line, Olds- 
mobile engineers developed an electronic computor— 


a linear-differential-variable transformer—that dynami- 
cally and accurately measures the average amount of 
toe-in within .030 inches. As the car is brought into 
position, the wheels are rotated by rollers to simulate 
actual driving conditions and to eliminate errors 
caused by variations in tire run-out. By watching the 
visual gauges, an operator can quickly make the 
necessary adjustments to the steering linkage. 


By using the most up-to-date electronic measuring 
techniques in engineering and manufacturing, Olds- 
mobile is able to offer safe, accurate steering and 
handling . . . a controlled, comfortable ride. Visit your 
local Oldsmobile Quality Dealer, take a ride in a °59 
Oldsmobile and see why it’s the value leader of its class! 
OLDSMOBILE DIVISION *© GENERAL MOTORS CORPORATION 


OLDS MOBILE > Where Proven Quality is Standard! 
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Easy-To-Install, 
Reliable, 
Low-cost 

“BUFFALO” 

Belted Vent Set 

“Packages” 


“Buffalo” Belted Vent Sets are uniquely flexible 
“packages” readily adaptable to a wide variety of 
ventilating and air conditioning jobs: 


® Smaller, Independent Systems 

® Larger Systems with Variable Needs 
® Separate Systems in Different Areas 
® Indoor or Outdoor Installations 


“Buffalo” Belted Vent Sets are easy-to-install because 
they are shipped as compact, self-contained, “ready- 
to-set-up-and-operate”’ packages. Each unit is 
complete with fan, motor and V-belt drive. 


Service problems are minimized because these 
dependable units are ruggedly built throughout. 
Heavy-gauge steel housings, oversize shafts and 
bearings contribute to a long, useful life of main- 
tenance-free operation. This adds up to far fewer 
service “headaches” for you. 


Performance is outstandingly quiet, efficient, eco- 
nomical, This is the result of Buffalo’s “big fan” 
features: smoothly-curved inlet vanes reduce turbu- 
lence—backward-curved blades give non-overloading 
characteristic — factory-balanced wheels minimize 
vibration. 


Capacities range from 500 to 20,000 cfm. Adjustable 
pitch motor sheaves permit variable capacities for 
future needs. Can be supplied with special protective 
coatings or special materials for use as fume hood 
exhausters. 


Investigate the many advantages of “Buffalo” Belted 
Upper photo: Multiple indoor installation of “Buffalo” Belted Vent Sets. 


nt Sets. Contact your nearby “Buffalo” i : 
Ve y y Lower photo: “Buffalo” Belted Vent Sets are available with all-weather drive 
ing representative, or write for Bulletin 3720-A. cover fer reel er ether eutdser installations. 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Buffalo Pumps Division, Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING * AIR CLEANING a AIR TEMPERING e INDUCED DRAFT * EXHAUSTING 
FORCED DRAFT e COOLING 7 HEATING * PRESSURE BLOWING 
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TRANSACTIONS for 1998 


AIRPLANES, AIRPLANE ENGINES, AIRPLANE 
WINGS 


Transient Temperature and Thermal Stresses in Skin of 
ypersonic Vehicle With Varieble indery 
Conditions, 
Ideal Performance of Valved-Combustors and Applice- 
the Structural Design of Wings for 
evated Temper- 


at Ambient or 

atures 

Stagfe | Method of Estimating the Reynolds Number 
‘ects on Aircraft Gas-Turbine Engines Operating at 

Altitudes. 


CONTROL 

Aaphates of the Ti of Nonli 

Algebraic Approsch to Design of Automatic Controls. 

Statistical Treatment of Sempled-Data Control Systems 
for Actual Random Inputs. 


Optimization of Time-Varying Linear Systems With 
Design of Sel Control 
esign e imizin 
Functions Noise in Control 
alysis 
a Study of « High-Speed Recording Servomech- 


Survey of Mathematical Methods for Nonlinear Control 


Development of the Generalized Phase-Diagram Method. 

Control With Periodic Sensing Device 

Dynamic Characteristics of Cam Forms Calculated by 
Digital Computer. 


eee Oscillations of Nonlinear Feedback Con- 

Synthesis of Linear Senpling | Conus Systems 
in, 

‘Boman Synthesis of ‘Bete Control 


Measurement Characteristics of Systems 
With Random Inputs: A Step Toward Self-Opti- 
mizing Control. 


BEAMS—COLUMNS 
Timoshenko Beams Under Dynamic Loads. 
Natural Frequencies of Nonuniform Beams. 
Large Deflection of Cantilever Beams. 
Coupled Vibrations of Thin-Walled Beams. 
Timoshenko Beam Equation for Short Pulse-Type Loeding. 
Frequencies of Uniform Beams With Additional Masses. 
Response of Timoshenko Beam to Random Process. 
Impact Deformation of a Cantilever Beam. 
Creep Deflections and Stresses of Beam-Columns. 
Prediction of Creep in Bending From Tension—aend 
Compression-Creep When Creep Coefficients 
Are Unequal. 


Control 


INGS, LUBRICATION, LUBRICANTS 
Self-Excited Vibrations of an Ajir-Lubricated Thrust 


Bearing. 

Effect of Heat Conductance on Slider-Bearing Char- 
acteristics. 

Influence of Load and Thermal Distortion on the Design 
of Large Thrust Bearings. 

Oil Seals to Provide Positive Lubrication on Large or 
High-Speed Thrust Besring. 

Behavior of the Lubricating Film and Side Leakage in 

Dynamically Loaded Bearings. 
solo of Reynolds’ Equation for Finite Journal Bear- 


Theoretical and Experimental Analysis of Hydrody- 
namic Gas-Lubricated Journal Bearings. 

Viscosity-Pressure Effect on Friction and Nenpentae in 
a Journal Bearing. 

nfluence of Pressure and Temperature on Oil Viscosity 
in Oil-Whip Resonance 

Theory of il Whip for Vertical Rotors Supported by 
Plain Bearings. 

— and Dynamic Characteristics of Compensated Gas 
earings 

Solution 3 the Tepered-Land Sector Thrust Bearing. 

Experiments on Imperfect Lubrication. 

The of Lubrication in Short Journal Bearings With 
Turbulent Flow. 

ang Properties for Unbalance Vibration Calcule- 


of 

Effect of 
e 

adiontiats Lubrication of a Roller Bearing. 


BOILER, BOILER FURNACES 
Calculation of Theoretical Flame Temperatures in Fur- 


in on @ Rolling Elastic Sphere. 
angentiel Contact Force on a Rolling Elastic 


naces. 
Heat-Transfer Studies of Naval Boilers. 
An Investigation of the Variation in Heat Absorption in 
@ Pulverized-Coal-Fired Slag-tap Steam Boiler. 
Dynamic Analysis of « Boiler. 


BUCKLING 
Buckling of a Thin Plate Under Uniform Compression. 
Buckling of Struts of Variable Bending Rigidity. 
Buckling of Shallow Shells Under External Pressure. 


CAVITATIO 
{coclanned Field Tests of Cavitation Intensity. 
Cae Report on Standardization of the Vibratory- 
vitation Test. 
Index of Cavitation Erosion by Means of Radio- 
Cavitation and Nucle 
Study of Corrosion sai Cavitation-Erosion Damage. 
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COMPRESSORS 
Parameters for Turboblowers 


On the Art of ‘Art of Desi 
Ratio—A “pure 
tential of Compressor Stages. 
Stall Propagation in « Cascede of Airfoils. 
Work Capacities of rey? Storage Systems on Basis of 
Unit hf and Unit Volume. 
Effects of Stage Characteristics and Matching on Axial- 
Flow-Compressor Performance. 


‘essor Foundations. 
the Loss Recovery Po- 


CORROSION 
Formation of Sulphuric Acid in Boiler Flue Gases. 
Effect Varistion on Composition, 


Fouling Tendency, and Corrosiveness of C 


Boundary Layer on the End-Wall of « Turbine Nozzle 
Cascade. 


Pressure Losses in Noncircular Ducts. 
Heat Transfer in Swirling Laminer Pipe Flow. 
dy Laminar Boundary Layers in an incompressible 


Flow. 


Si Aporosch to an A Cascade Theory. 
Flow in Porous nnel. 


Analysis of the Eff - f Pul th 
nalysis e ect of Pulsations on the 
Mercurial-T; Differential-Pressure — 
bcritical and Critical Flow Throw 
Ibow, and Tee A-N Fittings and Sharp-Edged 
fices at Elevated Temperatures. 

Di less Correlation of Coefficients of Turbine- 


Gas From a Pulverized-Fuel-Fired Steam Generator. 
Sulfuric Acid Corrosion in Oil-Fired Boilers. 
Investigation of Erosion and Corrosion of Turbine 

Materials in Wet Steam. 

CREEP OF MATERIALS 
Prediction of Creep in Bending From Tension- and Com- 
as Data When Creep Coefficients Are 


lontew in Presence of Steady Creep. 

Theory of Elastic, Plastic, and Creep Deformations. 
COMPUTERS, ELECTRIC ANALOGY 
Application of the Analog Compute: to Product Dy- 
namic Performance in Typical raulic Circuits. 

Design of a Self-Optimizing Control System. 

Analog Study of High-Speed Recording Servomech- 
anism. 

Dynamic Characteristics of Cam Forms Calculated by 
the Drege Computer 

Dynamic Study of an Experimental Pneumatic Process- 
Pressure Transmitter. 

Performance Prediction for a Process Heat-and-Power 
Complex by Resistance Concept 

Copeution to the Stability ell of Systems of Surge 
anks 

Temperature Distribution in Fins and Other Projections, 
including Those of Building Structures, by Several 
Procedures. 

Accurate Solutions of Partial Differential Equations. 

Continuous Measurement acteristics of 
With Random Inputs: A Step Toward Self Opti. 
mizing Control. 


come. PRESSURE VESSELS 
it g Strength of Thick-Walled 

Reflection of an Acoustic Ste ep We 
Effect of Curvature on a ertz Teer for Cylinders 
End Problem of Cylind 
Stresses in a Thick Cylinder Having a Squere Hole 
Bursting Pressure of Cylindrical and Spherical Vessels 
Test of the Epstein Equations for Cylinders 
stress Distribution in Rotating Disks and Cylinders. 
Stress Distribution in Rotating Disks and Cylinders 

Under Elevated-Temperature Creep Condition. 


ELASTICITY 
Propagation of Cracks and the Energy of Elastic De- 
formation. 
Displacement Discontinuity in Elastic Half-Spece. 


Spherical etry in Theory of Elasticity. 
Discontinuity Between Two Dissimilar 


Contact Stresses Under Pressure and Twist. 
Refined Theory of Elastic Orthotropic Plates. 
The Wedge Under a Concentrated Couple. 


FLOW OF FLUIDS 

Convection Heat Transfer and Drop of Air 
Flowing Across In-Line Tube Ba: 

Heat Transfer From a Rotating Caer With and With- 
out Crossflow. 

Heat-Transfer Characteristics of the Rotational and 

xial Flow Between Concentric Cylinders. 

Laminar Flow Over an Enclosed Rotating Disk. 

the Sta sion of Natural-Convection Flows in 
Closed-End Tube 

Laminar Mass a Heat Transfer From Ellipsoidal Sur- 
faces of Fineness Ratio 4 in Axisymmetrical Flow. 

Recove tio—A Measure of the Loss Recovery Po- 
tential of Compressor Stages. 

A Study of Heat Transfer and Pressure Drop Under 
Conditions of Laminar Flow in the Shell Side of Cross- 
Baffled Heat Exchangers. 

Heat Transfer to Fluids With Low Prandtl Numbers 
for (1) Flow Across Vistas and Cylinders of Various 
Cross Section and (2) Flow Through Tube Bank. 

Experimental Velocity and Temperature Profiles for 
Air in Pipe Flow. 

Modes of Adiabatic and Diabatic Fluid Flow in an 
Annulus With an Inner Rotating Cylinder. 
ome Layer Along Annular Walls in a Swirling 


Stall Promagetion in a Cascade of Airfoils. 

Losses in Flow Normal to Plane Screens. 

Transition From Leniner to Turbulent Shear Flow—A 
Review of Some Recent Advances in Its Understanding. 

Flow Characteristics of a Multiple-Cell Pump Basin. 

Prediction of Flashing Water Flow Through Fine Annular 
Clearances. 

Thermal Transfer in Turbulent Gas Streams—Effect of 
Turbulence on Macroscopic Transport From Spheres. 

Effect of Wakes on the Transient Pressure and Velocity 
Distributions in Turbomachines. 

Possible Similarity Solutions of the Laminar, Incom- 
pressible, y-Layer Equat 


Over 1000 tilustrations $30.00—$15.00 to ASME members 


Flowmeters. 
Liquid-F' Calibration Tech 
Mass Flowmeter. 
FRICTION, FLUID FRICTION 
Properties of Friction Materials. 
Resistance to Rolling and Sliding. 

Factors Influencing the Area-Load Characteristics 
Contiguous Surfaces ler tic” 
Heat Sake and Fluid Friction During Flow Across 

inks of Tubes, VI. 
Gas-Friction—Heat Transfer Charts for Ducted Flows. 
GASES, NATURAL GAS 
Viscosity of Five Gases: A Re-Evaluation. 
Variable Fluid-Property Problem in Free Convection. 
Effect of Temperature Variation on Composition, Foul- 
ing Tendency, and Corrasiveness of Combustion Gas 
From a Pulverized-Fuel-Fired Steam Generator. 
Investigation of Thermal Conductivities of 
ers in Various 
Method for Factors o 
Nature! Gases 


GAS TURBINES 
Good Design Considerations for Smaller Gas Tur- 
and Reliability of Aero-Gas-Turbine Com- 
bus mbers. 


tion 
Rearrangement of the Temperature Field in Flow Around 


a Ben 
Use of Adjustable-Stator Blades to Reduce the Idle Fue 
Flow of a Simple-Cycle, Single-Shaft Ges Turbine. 
Optimization Type Air Preheaters for Auto- 
Gas Turbines. 
d Bearings and Vibration Control in Small Gas 
urdines. 
Ideal Performance of Valved-Combustors and Applic- 
ability to Several Engine Types. 


GRINDING 
Experimental Study on Chatter Vibrations in Grinding 
erations. 
On the Basic Mechanics of the Grinding Process. 
Influence of Various Grinding Conditions Upon Resid- 
ual Stresses in Titanium. 
Aaghala of Residual Stress in Ground Surfaces of High- 
Temperature Alloys. 
HEAT EXCHANGE EQUIPMENT 
Shell-Side Characteristics of Shell-and-Tube Heat 
Exchangers 
Performance Prediction for a Process Heat-and-Power 
Complex by Resistance Concept. 
Performance Factors of a Periodic- Heat 
of Heat Transfer and Pressure 
Conditions of Laminar Flow in the Shell Side of Crow. 
Baffled Heat 
New Method of Heat-Exchanger Design With Specified 
Inlet and Outlet Conditions. 
Dynamic Response of Heat Exchangers Heving Internal 
eat Sources. 
Transient Response of a Two-Fluid Counterflow Heat 
nger—The Gas-Turbine Regenerator. 


HEAT TRANSFER 
Boting Heat Transfer to Water Containing a Volatile 
itive. 

Local Laminar Heat Transfer in Wedge-Shaped Passages. 

Sublimation From Disks to Air Streams Flowing Normal 
to Their Surfaces. 

gs Interface Temperatures in Plain Periphera 

illing. 

Heat-Balance ~ Application to Problems 
Involving a Change of 

Biotechnical Problem of yy “Human Body as a Heat 
Exchanger. 

Transient Free Convection From a Vertical Flat Plate. 

Heat Transfer Between a Flat Plate and a Fluid Con- 
ning Sources. 

od for Determining Geometric Factors in 

Solid-to-Solid Radiation Heat Transfer. 

Measurements of the Total Absorptivity for Solar Radi- 
ation everal Engineering erials. 
tion of S Material 

Similar Solutions for Free Convection From a Noniso- 
thermal Vertical Plate. 

Investigation of Burnout Heat Flux in Rectangular 
Channels at 2000 Psia. 

Quasilinear Heat Flow. 

Cross-Flowing Mercury in a 


te 
Heat Transfer in Metals. 


THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERING 


equipment, and power generation. 


Heat-Transfer Studies of Naval Boilers. 
the Stability of Boiling Heat Transfer. 
Heat Transfer to Flow in a Round Tube With Arbitrary 
Velocity Distribution. 
Combined Free and Forced Convection in ¢ Constant- 
Temperature Vertical Tube. 
Heat Transfer to Supercritical Water. 
Variable Fluid-Property Problem in Free Convection. 
Laminar Film Condensation of Pure Saturated Vapors on 
Inclined Circular Cylinders. 
Blowdown and Charging Processes in « Single Gas Re- 
ceiver With Heat Transfer. 
Temperature Distribution in Fins and Other Projections, 
Several Procedures. 
Transient Conduction in a Semi-infinite Solid. 
Chest Magnetic Field on Forced-Convection Heat 
ransfer. 
Determination of the Equation of State From Wave-Front 


ervations. 
HYDRAULIC TURBINES, TURBINE TESTING 
“DeCew Falls, Abitibi’ Turbine Tests 
Symposium on Leteneteny Testing of Hydraulic Turbine 
Models in Relation to Field Performance. 
Pressure-Embedment of Spiral Cases. 


INSTRUMENTS 

Dynamic Study of an Experimental Pneumatic Process- 
essure Transmitter. 

Designing Thermocouples for Response Rate. 

Tool-Work-Thermocouple Circuit. 
Theoretical Analysis of Dynamic Thermo- 

cou 

Design of Accelerometers for Transient Mosuseaments, 

eereing Dynamic Measurements of cal Systems. 
ratus for the Experimental Study the Thermo- 
namic Properties of Water. 

Response of Complex Structures From Reed-Gage Date. 


MACHINE DESIGN, MECHANISMS 

Kinematic Drift of Single- Axis Gyroscopes 

Three Photoelasticity and its Application 
in Machine D 

Work Capacities an Energy Storage Systems on Basis of 
Unit Weight and Unit Volume. 

Simple Formule for Determining the Position of Maxi- 
mum Slider. 

Velocity in a Slider-Crank Mechanism. 

Indirect Method for g Accelerati in 
Complex Mechanisms. 

Analysis of Plane and Space Mechanisms. 

A Theorem in Plane Kinematics. 

Effect of Finite Rotations on Gyroscopic Sensing Devices. 

Inertia Forces in Slider-Crank Mechanisms 

Second Acceleration in Four-Bar Mechanisms. 

Syntheseis of Four-Bar Mechanism. 

of ‘iS: String Having Uniform Motion 

On the Dynamical Behe havior of Rotating Shafts Driven 
by Universal (Hooke) Couplings. 


F Cc aid and Specific Cut- 

orce pecil 

ting Energy in and Oblique Machining 
of SAE AE 1015 Steel. 


PA. Strain Rate in Metal Cutting and Its Effect on 
Shear-Flow Stress. 

Temperature Distribution at Tool-Chip and Tool-Work 
Interface in Metal Cutting. 

Experimental Measurement of Metal-Cutting Temper- 
ature Distributions. 

Sheer- in Metal Cutting ard Its Effect 

ear-Flow 
The ! as Point Drill—A New Concept in Drill Point 


Geom 
Behevior of of Cutting Fluids in Reaming Steels. 
Lathe Tools Under Orthogonal Cutting Con- 


diti 
Elect Of Tool-Chip Contact Area in Metal Machining. 
Method for Studying the Behavior of Cutting Fluids in 
Wear of Tool Materials. 
On the Economics of the Basic Turning Operation. 
Transient Interface Temperatures in Plain Peripheral 


Milling. 
METAL FAILURES 


Experience With Chromium-Molybdenum-Vanedium 
eel in High-Temperature Bolting Applications. 
Propagation of Cracks and the Energy of Elastic Defor- 

mation. 


Application of the Griffith-lrwin Theory of Crack 
Propagation to the Bursting Behaviour of Disks, In- 
cluding Analytical and Experimental Studies. 

METAL EXTRUSION 
Experian and Theoretical Pressures and Velocity 
ids for Various Lead Extrusions. 
Cold Extrusion of Unalloyed Titanium. 
METAL TESTING 

Comparison of Solutions for Crack 
Propagation With Experimen 

Strength of Welded Joints in in Carbon Steel at Elevated 
Temperatures. 


PETROLEUM _ REFINING 
Application of Gas/Liquid Cyclones in Oil Refining. 
ae the Design and Retirement of Petroleum Heater 


PHOTOELASTICITY 
New Method to “Lock-in’” Elastic Effects for Experi- 


mental Stress Analysis.”’ 
Photoelastic Study of Strain Waves Caused by Cavitation. 
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29 W. 39th St, New York 18, N. ¥. 
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Providing in these 322 papers and discussions authoritative information on engineering developments 
on noteworthy theories, principles and practices; on the newest trends; and on important developments in designs, materials, processes, 


Physica! Properties of Plastics for Thermoelastic In- 
vestigations. 


The lation of Forces and Deflections 
in Piping 

Comment flow « of Air, Gas-Oil, and Water in a 
Horizontal Pipe 

Analysis of the Piiect of Pulsations on the R se of 
Differential-Pressure Recorders. 

One- ta Surge Tanks for ig Plants. 

Analysis Leos Piping 


PLASTICITY 
Ductile Fracture Instability in Shear. 
Effect of Tensile Plastic Deformation on Yield Condition. 
Experimental Study of Initial and Subsequent Yield Sur- 
faces in 
On Plane Stress Solution of an Elastic, Perfectly Plastic 


Wedge 

On the 1 ing Coneet of Plates of Arbitrary Shape 
and Variable Fixity Und a Concentrated Load. 

Plastic yoo Due to Impact of « Cantilever Beam 
With ttached Tip Mass. 


ler 


PLATES 

Elastic, Plastic Stresses in Free Plate With Periodically 
Varying Surface Temperature. 

Further Lerge-Deflection Analysis for a Plate Strip Sub- 
jected to Normal Pressure and Heating. 

Loves Deflection of Stiffened Plates. 
Loree 3 Symmetric Deflections of Annular Plates. 

logs re: Solution for e Rectangular Plate of Variable 

ic 


Nonexial Bending of eahen of Varying Thickness. 


Axially lates of Variable Thickness. 
Bounds of Eigenvalues of a Clamped Plate in 
Tension. 
the Transverse Vibrati of Rect lar Ortho- 
tropic Plates. 


Refined Theory of Elastic, Orthotropic Plates. 

Transient and nd Residual Stresses in Heat-Treated Plates. 

Stress Distribution Ar 
Semi-Infinite Elastic Plate. 


Pegonaes Prediction for a Process Heat-and-Power 

omplex by Resistance Concept 

Time and Temperature Secondo of Thermal Stresses in 
Cylindrical Reactor Fuel Elements. 

Treatment of Make-Up Feedwater, Condensate, and 
Recycle Water for Supercritical and Nuclear-Reactor 
Power-Plant Cycles. 

Dependence of in Cylindrical Reactor 

uel Elements Upon the Method ing. 

Controlled Starting and “Losding of Modern Central 
Power Stations. 

Economic Choice of Generator Unit Size. 

In-Service Washing of Liungstrom Air Preheaters on 
a Coal-Fired Steam Generators. 

AILROADS—CARS, RAILS 
Aluminum 2 Rolling Stock; impact Tests at Collision 


Vigretion and Shock in Freight Cars as Causes of Leading 


emical F. 


Sur 
face of Rail for Seveeel Wheel-to-Rail Adhesion. 


@ Circular Inclusion in 


SHELLS 
Axially Symmetric Motions of Thick Shells. 
Carrying Capacity of Strain-Hardening Shell. 
facing Bending Effects in Toroidal Shells. 
Flexure of Uniformly Pressurized Circular Shell 
General Instability of Ring-Stiffened Shells. 
Integrals for Toroidal S Shells ls Subjected to Pressure. 
Strain-Energy Expression for Thin Shells. 


SPRINGS 
Pitch and Curvature Corrections for Helical Springs. 
Theory of Pitch rvature Corrections (Tension) 
Torsion and Flexure of Slender Solid Sections. 
Torsion in Presence of Steady Creep. 


STEAM 
ag a of Steam Properties for Digital Computer 


pplication. 

Formulations for the Thermodynamic Properties of Steam 
and Water. 

Instrument for the Measurement of the Viscosity of 
Steam and Compressed Water. 

1957 Status of Steam Properties 
‘oblems in Measuring Steam Flow at 1250 Psia and 
950 F With Nozzles and Orifices 

STEAM TURBINES 

Method Vibration Frequency and 

Stress of a Banded Group of Turbine Buckets. 


382 Pages Cloth Binding 


Do not be without the 
71-YEAR INDEX TO ASME TECHNICAL PAPERS 


It offers the quickest and easiest way to tap the rich fund of information on more 
than 10,000 subjects published in the ASME Transactions, the Journal of Applied 
Mechanics, and Mechanical Engineering from 1880 to 1956. 


basically new and significant; 


High-Frequency Vibration of Steem-Turbine Buckets. 
Operating poperience With High-Temperature Steam- 
Turb rbine Rotors and Design improvements in Rotor- 
Blade Fastening. 
Analysis of the Steam-Turbine Reheat Cycle. 
STRESSES AND STRAINS 
of Gear Tooth Stresses in 
arge Marine Geers 
Solutions for Crack 
‘Ope gation it 
Analysis of Residual Stress in Ground Surfaces of High- 
Tempereture All 
Axial- Bending Stresses in Tubes. 
Consweal le Elastic, Perfectly Plastic Wedge. 
Contect Stresses Under Combined Pressure and Twist. 
Criterion for Flow of a Bingham Plastic Between Two 
Cylinders Loaded by Vorags and Pressure Gradient. 
Ductile in Shear. 
Stresses Produced in a Half Plane by Moving Loads. 
Stress Distributions Around Hydrostaticell 
Circular Holes in the Neigh of 
Stress- 2 ag Relations for a Simple Model of « oe 
ecium. 
Stresses in a Dumbbell-Shaped Disk Rotating About en 
Axis tying in Its Middle Plane. 


Thermal Stresses in Transversely Isotropic Elastic Solids. 
Transient Thermal Stress by an Analogy. 
STRUCTURES 


Deflections of Plates on Viscoelastic Foundation. 

edundent Trusses of Elastic-Strain-Herdenin tt. 
Response of Complex Structures From Reed Date 
Some Shock Spectra Characteristics. 


THERMODYNAMICS 
Determination of the Equation of State From Wave-Front 
ervations. 
Calculation of Theoretical Flame Temperatures in Fur- 


Prediction for a Process Heat-and-Power 
nan! Resistance Concept. 
rmodynemics 
Acperats the Experimenta Study of the Thermo- 
amic Properties 
Thermoelectric Effects and Irreversible Thermodynamics. 


TURBOMACHINERY 
Effect of Wakes on the Transient Pressure and Velocity 
Distributions in Tur' ines. , 
Equivalent Performance Parameters for Turboblowers 
and Compressors. 
Bending Keeasnae of a Rotating Cantilever Beam. 


VIBRATION 
Effect of Vibration on Heat Transfer From a Wire to Air 
in Parallel ‘ 
A Blede-Vibration-Da Device—its Testing end 
Preliminary Theory of be ration. 
Calculation + ae Concentrated Damping for 
ontinuous 
Coupled, Vibrations of Thin-Walled Beams of Open 
Bonging Properties Oll-File Journ 
lastic an mping es il Film me 
Bearings for Application to Unbslance Vibration 
Calculations. 
Formulas for the Frequencies Including Higher Fre- 
quencies of uniform Cantilever and Free-Free Beams 
With Additional Masses at the Ends. 
An Improvement of the Holzer Method. 
Natural Forcing Functions in Nonlinear Systems. 
Ring Damping of Free Surface Oscillations in ‘Circular 


ank. 
Some Shock Characteristics and Uses. 
Vibration induced by Water in Parallel F. 


e-Way Surge Tanks for Pumping Plants. 

Water Hemmer in Nonuniform Pipes as an Example of 
Wave Propagation in Gradually veyes. 


Contribution to the Stability Theory of Systems of Surge 
Tanks. 
WAVE MECHANICS 
Comments on the Cutting of Metal Plates With High 
Explosive Charges 


of an Step Wave From an Elastic 
Vibration of ¢@ String Heving @ Uniform Motion Along 


Its L 
MISCELLANY 
Ducted Fan Design Theory 
Effect of Product of inertie Coupling the Natural 
Frequencies of a Rigid on pene 
Present State pot Future Outlook of 


| for Indenting Material Resting on Rough 
tion. 
Torques on @ Satellite Vehicle From Internal Moving 


Parts. 
Veriation of Tension in Stretch-Forming a Metal Strip. 


he Free-Piston 


$20—$16 to ASME memb 
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HELP US KEEP ‘THE 
THINGS WORTH KEEPING 


This is Commander W. R. 
Anderson of the Nautilus, 
world’s first atomic-powered 
submarine. 

Working day after day in the 
first line of America’s defense 
force, he sees the need for 
peace firsthand—knows that 
it’s a matter of life or death. 
And he knows, too, that peace 
doesn’t come easy or cheap. 
Peace costs money. 

Not only money for strength 
to keep the peace. Money for 
science and education to help 
find lasting peace. And money 
saved by individuals, to keep 
our economy sound. 

We can’t all be Sub Com- 
manders. But we can all help 
strengthen America’s Peace 
Power, simply by buying Bonds 
for a stronger, safer America. 
Every Bond you buy helps. 

Couldn’t you buy a few 
extra? 


HOW YOU CAN REACH YOUR SAVINGS GOAL 
WITH SERIES E SAVINGS BONDS 
(in just 8 years, 11 months ) 


wart $2,500 | $5,000 | $10,000 
— $4.15 | $9.50 | $1875 


HELP STRENGTHEN AMERICAS PEACE POWER 


BUY U.S. SAVINGS BONDS 


MECHANICAL ENGINEERING 


The U.S. Government does not pay for this advertising. The Treasury Department thanks 
The Advertising Council and this magazine for their patriotic donation. 
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SOUTHWEST 


SELF-ALIGNING BEARINGS 


PLAIN TYPES ROD END 


TYPES 
PATENTED U.S. A. 


World Rights Reserved 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 
: For ing under high 
Stainless Steel Ball and Race { perature (800-1200 deosens #3. 
Chrome Alloy Stee! Ball For t under high redial 


Bronze Race and Chrome { For types operating under normal loads 
Stee! Ball witk minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
4 ing conditions. Southwest can design special types to fit individual 
@ specifications. As a result of thorough study of different operating 
@ conditions, various steel alloys have been used to meet specific 
g Write for Engineering Manual No. 551.Address Dept. ME-59, 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE, MONROVIA, CALIFORNIA 


NEW PALLEY HYDRAULICS 


Here are two of our newly developed line of double 
ection Industriel Hydraulic Cylinders. These 
cylinders are designed to meet the mest rigid re- 
quirements of industry. All ore heavy duty steel. 

Type (A) is a heavy duty, press type cylinder with 
bores of 3", 5", 6" and 8" — thrust ranges up te 75 
TONS et 3000 PSI. 

Type ( B) is on internal cap type cylinder with bores 
of 1-1/2", 2", 2-1/2", 3", and 4". Hos 
thrust ronge from 2" to 48". Delivers up te 18,850 
pounds thrust on 1500 PSI line pressure. 

For COMPLETE LISTING of our tremendous ON- 
THE-SHELF stocks ond prices — Send for Cot. No. H-59 


SPEEDREDUCER 


Precision built for Army Gun 
Control Mechanism. Gear 
Motor designed to | ratio gives approx. 90 RPM 
pe Poa. tale te with direct drive 1750RPM 

Y A most rigid requirements of in- | TO? Can be belt driven with up to 1/2 

dustry. For continuous duty with a | HP motor. Hos ball bearings thro ughout. 

high ign torque. Available in Will overate conveyors, timing Ma 
115/230 V, 1 ony or 220/440 V,| devices, etc. 21to] gear ratio. 

3 phase - 60 cycle AC. Sizes from | NOTE: Many other gear Borgains in stock. 
3/4 to 15 HP. Pressures up to 3000 Write for Catalog Supplement H-59. 


PSI. Write for Cat. H-59 for complete 

information and other Bargains. HYDRAULIC REMOTE CONTROL 

a Z| MASTER & SLAVE 

Has 500 Ib per ff. | When connected with 1/4’’ 

capacity. 12’’ wide | tubing these units act as 

curved steel frame | © precision, remote power 

mia with guard rail, 5 | transmission unit, Moving 
rows of 2"' dia., 5/8’’ face ball bear- | master handle causes the 

ing stee! wheels. Unit is 45° ACR on slave arm to respond in 

35" center line radius. Each Me exact ratio to the master. 

unit couples to next at ends, Ideal for remote machinery controls. 

Unused, excellent condition, EA, | Both units (used) No. H-EX-1SU 27.50 

SAVE up to 85% on HYDRAULIC Valves, Pumps, Cylinders, Motors, etc. 

We have the Largest On-the-shelf stocks in the country. Write for Cat. H-59 

Pay by M.O. or check. P.O.s occepted from D&B firms rated 


7, F-2% or better. 1/2 deposit with C.0.D.s. All items shipped 
freight of postage collect. 
2263 E. Vernon Ave. Dept. ME-69, Los Angeles, Calif. 


MECHANICAL ENGINEERING 


always a better design when it's 


Ask a Mercury engineer; he knows 
clutches. Clutches are his sole stock-in- 
trade . . . not a sideline. From among 
Mercury's complete line of precision- 
built, standard automatic clutches (with 
exclusive MercoTorque action), \or from 
over. 5,000 configurations, he will come 
up with the perfect clutch for your job. 


drawn afound a dependable Mercury 
"Automatic.lutch.” Callin .a_ Mercury 
engineer. 


_ Request catalog #BL-1 or see Sweet's Product Design File. 


of Steel Products, Inc. 
1261 CAMDEN AVE. S. W., CANTON 6, OHIO. 
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A checklist 


of 14 recent | WILEY) BOOKS 


1. ADVANCED MECHANICS OF FLUIDS 
Edited by HUNTER ROUSE, State University of Iowa. 9 co- 
authors. Stresses the analytical techniques of research, and in- 
includes accounts of the latest research and developments in the 
field. 1959. 444 pages. $9.75 


2. DYNAMICS OF FLIGHT: Stability and Control 
By BERNARD ETKIN, University of Toronto. Covers static, 
dynamic stability, transient and edback response, automatic con- 
trols, dynamics of missiles, and machine computation. Computa- 
tion is treated from point of view of user, not the specialist. 1959. 
519 pages. $15.00 


3. HIGH TEMPERATURE MATERIALS 
Edited by R. F. HEHEMANN, Case Institute of Technology and G. 
M. AULT, Nat'l Acronautics and Space Administration. Covers 
materials for use over 1500° F, vacuum melting, testing and its ef- 
fects, oxidation and other factors. 1959. Approx. 550 pages. 
Prob. $17.50 


4. MECHANICAL DESIGN AND ANALYSIS 
By R. R. SLAYMAKER, Case Institute of Technology. Strikes a 
sensible balance between analysis and design, using actual industrial 
case studies to teach and illustrate its points. 1959. 418 pages. 
$9.50 


5. AIR POLLUTION CONTROL 
By W. L. FAITH, Air Pollution Foundation. Outlines al! im- 
portant problems—effects of pollution, relation of weather, sources 
of air contaminants, measurement, auto exhaust and ra: joactivity 
hazards, legal aspects. 1959. 259 pages. $8.50 


6. PACKAGE DESIGN ENGINEERING 
By KENNETH BROWN, Space Technology Laboratories, Inc. Works 
upward from the elements, to make it useful to specialist and non- 
engineer alike. First reviews the necessary mechanics and stress 
analysis, then shows applications of theory. Includes comparison 
studies of common suspension systems, many other factors. 1959. 
263 pages. $8.50 


7. PROCESS DYNAMICS 
Dynamic Behavior of the Production Process. By the late DON- 
ALD P. CAMPBELL. Treats process and control design as closely 
integrated problems. Using a general approach, it covers the char- 
acteristics of processes under unsteady-state conditions. 1958. 
316 pages. $10.50 


8. ELEMENTARY MATHEMATICAL 
PROGRAMMING 
By ROBERT W. METZGER, General Motors Institute. Reduces 
these often-sophisticated mathematical techniques to a form under- 
standable to the non-expert. Methods are explained in detail by 
illustrative problems. 1958. 246 pages. $5.95 


9. FUNDAMENTALS OF ADVANCED MISSILES 
By RICHARD B. DOW, U.S. Air Force. Principles of propulsion, 
aerodynamics, guidance, and control of missiles and space vehicles. 
Applications are covered from point of view of theory, experiment, 
and examples from practice. 1958. 567 pages. $11.75 


ALSO 

10. MOLECULAR SCIENCE AND MOLECULAR EN- 
GINEERING, cdited by A. R. VON HIPPEL $18.50. 11. 
ANALYSIS OF STRAIGHT-LINE DATA, by F. S. ACTON. 
$9.00. 12. THE TECHNICAL WRITER, by J. W. GODFREY 
and G. PARR. $8.50. 13. ANALYSIS OF PIPE STRUC- 
TURES FOR FLEXIBILITY, by J. W. GASCOYNE. $7.50 14. 
PHYSICAL LAWS AND EFFECTS, by C.F. HIX, JR, ond RP. 
ALLEY. $7.95 


TRIAL ORDER 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. ME69 


Send on approval the books I have circled. Within 10 days of 
1234 5 receipt I'll remit full amount or return books postpaid. 


Check here to save postage. Enclose full amount and we pay postage. Same return privilege. 
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FREE! Write for literature on Spirol Pins. 


With SPIROL PIN, hole drilling 
is not limited to plus tolerances. 
Both plus and minus hole toler- 
ances are allowed because 
the spiral construction permits 
greater flexibility in expansion 
and compression. The wider hole 
tolerances eliminate precision 
reaming requirements, reduce 
drilling rejects, and cut costs. 


SPIROL FEATURES 


SHOCK RESISTANCE 


High resistance to shock and vibra- 
tion permits use of “medium duty” 
Spmo. pins in a wide variety of 
materials with wide range of bear- 
ing loads. Heavy and light duty 
Spot pins also available in stock. 


MINIATURE PINS 

Spiro. is the only spring pin 
available in these miniature diame- 
ters: 12” — .089” — 34,” — .052”. 
Unique spiral cross-section retains 
flexibility and ta in smallest 
sizes. Other sizes up to %” 
diameter. 


PERFECT CHAMFER 


A. Smoothly rounded radius where 
chamfer meets shank eases insertion 
into hole. No sharp break to “bite” 
and resist insertion. B. Chamfer 
angle is precisely designed to offer 
minimum thrust resistance and 
maximum compression leverage. 


NON-HEAT-TREATED METALS can be specified in 


standard Sprrot pins for extra corrosion-resistance or conductivity. 
Less resilient metals are usable because stress is evenly distributed 
throughout the spiral cross-section, giving maximum spring action. 


C.E.M. COMPANY ® 135 SCHOOL ST., DANIELSON, CONN. 
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high speed - high efficiency 


Aerovent’s new Tubeaxial Fan, designed around a new 8- 
blade “Macheta” Airfoil Axial Flow Propeller, offers top 
performance against medium pressures at speeds to 3450 
RPM. Available in 16”, 18”, 24”, and 30” diameters, this 
unit combines speed, stamina and modern functional de- 
sign. Easily installed in present ductwork or engineered 
to new construction, it’s the right answer for resistances to 
4” SP. Another outstanding development from Aerovent — 
America’s finest industrial fans and air equipment. 


direct connected 


WRITE FOR FREE BULLETIN 350 


FAN COMPANY, INC. 
ASH and, BEACH STS. PIQUA, OHIO 


MECHANICAL ENGINEERING 


This compact new heat exchanger owes its 
unmatched efficiency (up to 90%) to the rotary 
heat exchange principle. That is, the elements 
rotate continuously through the hot exhaust gases 
and the incoming air. Because the heat does not 
have to pass through the heat-exchange medium, 
maximum recovery is possible. 

Capacity of this new rotary unit ranges up to 
400,000 cu ft per hour in sizes up to 13” x 55”. 
Pressure limit is one atmosphere . . . top tempera- 
ture approximately 1000° F. (Models are adaptable 
for higher temperatures and pressures). Durabil- 
ity is built in, too. Stainless steel heating elements 
insure corrosion resistance; carbon-graphite seals 
insure effective sealing even at top temperatures. 

This new unit is so compact, so reliable that it’s 
now serving on U.S. nuclear subs (see diagram). 
Heavy-duty shock-resistant submarine model 
weighs only 190 pounds; commercial models sig- 
nificantly lighter. 


FREE DATA ON REQUEST 


Write for details. For information on larger 
units, please specify application. Air Preheater 
makes heat exchangers ranging in size from these 
compact models up to units big enough to serve 
public utility boilers. (90% are Air Preheater 
equipped.) But, big or small, the problems of 
recovering Btu’s are much the same. And putting 
waste heat back to work for you can save fuel 
dollars; increase productive capacity; cut oper- 
ating costs. So, write today to: 


THE AIR PREHEATER 


CORPORATION 60 East 42nd Street, New York 17,N. Y. 
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tubeaxia handles up to 400,000 cu ft per hr q 


FALK All-Motor Motoreducers driving pipe conveyors in seamless tube mill. 


Photo courtesy of 
The Colorado Fuel and Iron Corporation 


You get these“extras”when you buy FALK all-steel Motoreducers 


4. 


Freedom from damaged housings. The exclusive FALK all-steel construction 
gives full protection from cracked housings or torn-off feet...plus twice the ability 
of cast iron to maintain vital alignment. 


12-15% reserve load-carrying capacity in the gears, by AGMA stand- 
ards. The extra-depth, high pressure angle helical gears are another FALK exclusive 
...they assure better operation and longer gear life. 


Highest known gear efficiency—98'2% per gear train under full load! 
This means maximum productive work for your power dollar. 


Longer service life ...advanced FALK design makes it possible to machine both 
bores for each shaft assembly at one time, thus eliminating possible accumulation 
of tolerances that occurs when individually machined parts are assembled. The re- 
sult—better alignment of revolving elements that permits units to transmit rated 
capacity longer. 


Standard units to fit your needs. Integral and All-Motor® Motoreducers are 
available in horizontal, vertical and right angle types...a type for every use. 


Units are available up to 75 hp; output speeds from 780 rpm down to 1.2 rpm. Prompt 


delivery from factory, warehouse or distributor stocks. 
Ask your FALK Representative or Authorized FALK Dis- 
tributor for Bulletin 3100. 


MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


THE FALK CORPORATION, MILWAUKEE 1, WIS. FAL 


Representatives and Distributors in most principal cities 


THE FALK ALL-MOTOR® 
MOTOREDUCER 
the original All-Motor unit 
(Shown) Horizontal concentric 
model. Also available in right 
angle and vertical types. 


THE ALL-STEEL FALK® 
SHAFT MOUNTED DRIVE 
Proved best for the countless 
industrial applications where a 
reducing unit mounting directly 
on shaft of the driven machine is 

indicated. 

Units from 1/2 to 50 hp. Ratios 
—4:1, 14:1 or 24:1. Torque 
capacity up to 41,000 Ib-in (in 
standard units). Prompt ship- 
ment from stock. For details, 
ask for Bulletin 7100. 
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positions open © positions wanted « 
instruments, etc. wanted and fer sale representatives sales agencies « 
business for sale «© partnership « capital « manufacturing facilities 
ANSWERS to box number advertisements should be addressed to ae om 


T IT i E : number, care of “Mechanical Engineering," 29 West 39th St., New York 18, N 


RATES: sey advertisements under this heading in MECHANICAL ENGINEERING are senosted at the rate of $4.00 a line. $2.00 @ line to members of ASME. Seven words 
te the line av A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in si a Lecaes units of multiples 
of one inch “t “Hat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publi 


CRYOGENIC 


ENGINEERING 


4. or with covered This industrial research organi- 
mechanical design. 


equipment, material, patents, beoks, 


MECHANICAL 
ENGINEER 


Company: 


Major meat proces- 


ing in the industry. Excellent security and attrac- for mechanical and chemical engi- 1,000 meat prod- 
tive pocential neers to work in research and de- ucts, The th 
Address CA-6688, care of “Mechanical Engineering.” velopment in gas liquefaction and Packing Company, 

processing. Work will include basic Waterloo, Iowa, 


needs a man in En- 


thermodynamic cycle analysis, fluid gineering Develop- 
ment, 


mechanics, experimentation and 
pilot operation, insulating systems, 


Mechanical Engineers 


Interested In design of complete systems, process Duties: Design ~ —_ 
Nuclear Engineering instrumentation, thermal stress 
Opportunities for graduate mechanical ensi- analysis, and mechanical design. sume responsibility 
ADL is currently engaged in mis- for development 
These positions involve comparative analyti- sile work and in research and de- projects. 
cal and economic studies, application to the ‘el Ii : 
velopment of gas liquefaction, stor- Experience: Mechanical Engi- 


nuclear energy. 
Requirements are experience in steam power 


age, and handling systems for in- 
dustry and Government. 


neering Degree; 
three years’ experi- 


desi plus nuclear engineering courses. 
Nuclear experience would be desirable. Pre- 
ferred age is 25 to 35. Nuclear engineering 
training will be provided. 


ience in design. 
Contact Mr. R. L. Bonwell, 


Applicants must have B.S. degree 
plus at least five years in industry or 


Locat: is the L (downtown) 
at equivalent. Experience in design Manager of College Employ- 
offered. Salaries will be commensurate with and fabrication of process equip- ment, The Rat Packing 


background and experience. 
Ait replies will be confidential. Please 

wad @ complete resume of education and ex- 

perience, and salary requirements, to: 


J. B. Christerson 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago 3, Illinois 


ment helpful. Company, Waterloo, Iowa. 


Send resume to Cuartes T. ScHock. 


Arthur D.Uittle Inc. 


ENGINEERING DIVISION 
CAMBRIDGE 40, MASSACHUSETTS 


MECHANICAL ENGINEERS 


For challenging positions in Mechanical Engineering Section of one of the 
leading processors of corn and soybeans. Positions involve mechanical and 
structural projects covering changes, improvements and additions to plant 
processes and buildings. Have openings ranging from beginning position 
for inexperienced B.S. graduate to position calling for 3 to 8 years’ ex- 
perience. 


MECHANICAL 
DESIGN ENGINEERS 


Earthmoving experience, with success- 
ful record in design and development 
of heavy mechanical equipment, crawl- 
er tractors, bulldozers, wi and 
tractor attachments. 

Work includes layout and design of 
heavy machinery for construction and 
mining. 

Permanent positions open, for those 
qualified, with one of the nation’s 
fastest growing heavy machinery man- 
ufacturers. 

Location — Salt Lake City, Utah — 
in the mountain West, where you 
can breathe clean air, and drive 
from home to work in less than 
20 minutes. 


Growth and development opportunities with research minded company 
in expanding industry located in modern midwest city of 80,000. 


For information send resume to G. M. Prust. 
A. E. Staley Manufacturing Company, Decatur, Illinois. 


CRANE 
ENGINEER 


A leading Truck Crane manufacturer needs an experienced Crane 
Engineer for field work-product evaluation. Relocation to St. Paul 
area and substantial travel otiigetiene are requirements of the position. 

Background must include definite experience in Crane oe ounior Crane 
Carrier component d with emphasis on practical field applications. 
Salary open. This newly created position is well worth your inquiry. 
Send complete resume to: 


AMERICAN HOIST 


& DERRICK COMPANY 
63 SO. ROBERT ST., ST. PAUL, MINN. 


Send Complete Information and 
photograph to Dept. SX8 


THE EIMCO CORPORATION 


P © Box 300. Solt Loke City 10, Uteh 
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POSITIONS OPEN | 

j 


MECHANICAL ENGINEERS, THERMODYNAMICISTS, CHEMICAL ENGINEERS AND PHYSICISTS, with fluid dynamics background 


THE AIRCRAFT REACTOR IS CREATING 
A NEW REGIME IN HEAT TRANSFER 
AND HOT MACHINERY DESIGN 


PAUL E. LOWE, Manager, Thermodynamics and 
Mechanical Development for General Electric’s Aircraft Nuclear Propulsion Dept. explains some of 
the new design parameters encountered on this pioneering program to an engineer with a 
background in conventional propulsion systems. 


Q. Mr. Lowe, what are the new 
parameters affecting heat transfer 
design for the aircraft nuclear power 
system? 

A. I can give you an indication, Mr. 
Albans, though specific data in this 
area is classified. 

We are working here with a non- 
homogeneous reactor of new design. 
The big overall problem is to get all 
parts of the heat generating core 
working as near maximum as pos- 
sible. The heat difference in the re- 
actor between the hottest spots and 
the bulk fluid temperature must be 
reduced in order to deliver power, at 
a pre-determined temperature, to the 
turbine inlet that will utilize the full 
capabilities of the entire propulsion 
system. 

Mechanical components must be 
developed with maximum strength to 
weight ratios. As you can see, these 
are real challenges to the engineer. 


jach Number = 0. ay 
Altitude — 35,000 ft. 
Compressor Pressure Ratio = 15 
Turbine Iniet Temperature = 1400°F 


10 20 30 40 


COMPRESSOR TO TURBINE PRESSURE DROP % 


Small pressure on ssor dis- 
and turbine inlet me: specific 
pical curve for a "hypothet cal direct- 


Q. What about thermal stress? 


A. Here again, I can’t give you fig- 
ures. However, a reactor of the small 
size and high power density which 
the weight limitations of an aircraft 
application make obligatory, devel- 
ops temperature gradients that are 
more severe than those engineers, in 
other reactor syst , have 

tered. This gives the nuclear designer 
new thermal stress parameters to 
work with. 

Also new reactor materials have 
had to be developed at ANP to with- 
stand the high temperatures and ra- 
diation conditions encountered. 


Q. Then additional new parameters 
result from the use of new alloys, 
cermets and coatings? 

A, That is so, Mr. Albans. An ANP 
design engineer is working in a field 
that is still embryonic in learning 


how to fully exploit high strength, 


and therefore brittle, materials in 
structural shapes, and mechanical de- 
vices. We must become sophisticated 
in such designs. 

Considerable advances have been 
made here, however, in the design of 
really high temperature mechanical 
components and structures. This re- 
quires ingenuity and competent anal- 
ysis to achieve technical understand- 
ing and permit operation at very low 
stress levels. 


Q. Mr. Lowe, can an engineer work 
effectively on mechanical design 
and thermodynamic problems at 
ANP without previous training in 
nucleonics? 

A. Certainly. The engineer we want 
to join our staff is one who has high 
intelligence, plus the capability to 
apply what knowledge he already 
has. We want top performers in na- 
tive mental abilities with sound basic 
technical background. 


Openings for MECHANICAL ENGINEERS, THERMODYNAMICISTS, CHEM- 
ICAL ENGINEERS and PHYSICISTS (with fluid dynamics background). 


| oi 


is not required. Necessary training and infor- 


mation in will be provided twough in-plant cominers, 
contact with associates and graduate courses at the University of 
Cincinnati on General Electric's 100% Tuition Refund Plan. Write 
in confidence including salary requirements, to: Mr. Paul E. Lowe, 
Division 41-MF, Professional & Technical Personnel. 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL ELECTRIC 


P.O. Box 132 - Cincinnati 15, Ohio 


b= aircraft propulsion system 
lowering of specific thrust with 

sure drop through reactor and shield ubting 
system. High turbine-inlet temperature also con- 
tributes to high specific thrust. 


A few openings in other areas of the program for: Nuclear Engineers * Metallurgists © Physical Chemists © Solid State Physicists © Ceramists 
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Inertial 
Guidance Systems 


Gyro- 
Accelerometers 


Gyroscopes 


Speed 
Sensitive Switches 


Speed ‘Sener 
Vibacall 
Skyphone 


MECHANICAL 


How far can an engineer go at AC? 


SPARK PLUG @ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


‘PATENT 


If you are a graduate engineer in the electronics, electrical or mechanical fields, you are 
recognized as a professional when you work in AC's instrumentation business. 


AC encourages you to write and present papers at professional society meetings. What's 
more, if your original research and experimentation leads to new inventions, AC will 
assist you in obtaining patents. 


You can also enhance your status through advanced training. AC offers three special 
“in house” programs—for recent graduate engineers, for experienced engineers and for 
engineering supervisors. These practical courses constitute AC educational “extras” and 
are second to none in the country. They're offered in addition to the AC and General 
Motors educational assistance programs for men who wish to take additional studies in 
nearby universities. 


These are just a few of the advantages you'll enjoy while you work on AC's famous 
AChiever inertial guidance system or a wide variety of other electro-mechanical, optical 
and infra-red devices . . . for today and the “space age.” 


Step into the “space age” with the greatest name in industry .. . General Motors. Just 
write the Director of Scientific and Professional Employment: Mr. Robert Allen, Oak 
Creek Plant, Box 746, South Milwaukee, Wisconsin. 
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Fuel Controls ‘ 
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Bombing 
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| New dimensions 
in Communications 


EXPLORATION 
OF RETENTION 


GENERAL TELEPHONE LABORATORIES is engaged in 
many long-range projects to increase the efficiency and ver- 
satility of the telephone system as a basic communications 
network. One is the development of memory systems capable 
of storing and releasing statistical data over short and long 
periods of time. 


Promising techniques now under investigation include ferrite 
cores, magnetic drums and tape, delay lines, and optical mem- 
ory methods. 


Our explorations will ultimately lead to a super-communica- 
tions system capable of the instantaneous selection of circuit 
routes, the temporary recollection of phone numbers, and the 
assimilation for billing purposes of toll and time charges. 


This is but one phase of our work in providing research and 
design support for Automatic Electric and other affiliated 
manufacturing units of General Telephone & Electronics 
Corporation. 


We are interested in engaging the services of a limited number 
of Physicists, Electrical Engineers and Mechanical Engineers 
with experience in Logical Circuit and System Design, Mem- 
ory Devices, High-Frequency Pulse Techniques, Electronic 
Switching, Component Packaging and Electromechanical 
Design. If you are interested, write in confidence to Mr. 
Robert Wopat, President, General Telephone Laboratories, 
200 Wolf Rd., Northlake, Illinois. 


General Telephone Laboratories 
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Engineers 


R&D 
OPPORTUNITIES 
in CALIFORNIA 
with SYLVANIA 


MECHANICAL TUBE ENGINEERS 
Perform mechanical design & test 
of tubes, components and tooling. 
5 years’ experience in mechanical 
design, testing & evaluating 
special purpose tubes 
MECHANICAL DESIGN ENGINEERS 
Electromechanical design of 
electronic equipment. Background 
in microwave systems 

antennas desirable. 


ELECTRONIC PACKAGING 
Packaging of airborne electronic 
subminiaturized equipment. 7 
or more years’ experience in 
electromechanical packaging of 
electronic equipment desired. 


Please send resume to 
Mr. Wayne Pearson 


SYLVANIA srstems 


DIVISION OF SYLVAMIA ELECTRIC PRODUCTS INC. 


P.O. Box 188 
Mountain View, California 
On the San Francisco Bay peninsula 


MECHANICAL 
ENGINEERS 


pment Engineering Section 
of Virginia Pulp Paper 
Company has immediate openings for 
Mechanical Engineers at their Re- 
search and Development 1 
located at Covington, Virginia. 


JUNIOR PROJECT ENGINEERS 


Requires degree in mechanical engi- 
neering with or without experience. 
Age to 30. 


SENIOR PROJECT ENGINEERS 


Requires degree in mechanical engi- 
neering and experience in the ma- 
chinery a or the paper industry. 
Age to 3 


These positions require versatility, 
creativity, and a high degree of me- 
chanical ability to do sible 
ject engineering work. orking 
eld: Paper converting and finish- 
ing machinery. Willingness to travel 
between plants is essential. 


Salaries open. 
Send complete résumé in confidence 
to— 


Research Director 
WEST VIRGINIA PULP 
AND PAPER COMPANY 
Covington, Virginia 
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Submarines can hide within range of helicopter-borne sonar by “riding the thermoctine”—a 
water temperature change that casts shadows in sonar search patterns. Precise temperature- 
vs.-depth records allow the operator to spot thermoclines and change his search pattern to look 
into the shadows. Existing gear “worked”, but it took too long and could not define the shadow 
zones very accurately: TI engineers created an automatic recorder, the bathythermograph, more 
accurate than a laboratory thermometer, that gives results instantly where they were needed — in 
the helicopter. Small as a portable typewriter, it easily fits with the sonar into the space available. 


_ RESULT: Same sonar—fewer missed submarines. 


Fao 


pres, manufacturing and quality engineers—3-10 years experience 


high-gain careers for problem-solvers 


YOUR SPECIAL TOUCH with unsolved problems buys you a solid future in 
any of Texas Instruments major military programs — Antisubmarine Warfare, 
Heavy Surface Radar, Missile Systems, or Electronic Surveillance. For exam- 
ple, you can try your hand at solving the Navy’s clearly stated ASW require- 
ment: Build something that will detect and classify a fast-moving submerged 
submarine at depths of 1500 feet, more than 50 miles from your aircraft. 


current career openings ¥ 


EE's & PHYSICISTS: 
radar (ground and airborne), antenna & microwave 


components, missile guidance, servo-mechanisms, 
telemetry, digital circuits, infrared design, systems 


Your experience in one of the following technologies may find immediate 
application in one of our four major programs: 


radar + sonar + infrared magnetic anomaly detection passive detectors - servos 
navigational systems - special-purpose computers - timers - programmers » microwave 
+ telemetering - data link - optics + video mappers - visual displays - intercom 


We require a steady influx of exceptionally-qualified men in these technologies. 
To learn more about us and how we can fit into your career plan, write for a 
copy of “We can tell you this much about Apparatus division” to: 


J.R. Pinkston Professional Placement 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE + DALLAS 9, TEXAS 


studies, & flight test. 
ME's: 
antenna, mechanisms, miniaturization, thermodynam- 
ics, refrigeration, insulation, packaging, & structures 
design. 
INDUSTRIAL ENGINEERS: 


cost estimating, quality control, & quality assurance 
studies. 


MANUFACTURING ENGINEERS: 


tooling design & manufacturing planning & supervision. 
(Degrees in EE or ME.) 


write for your copy 


: 
Baws Lt 
3999 
ro) APPARATUS DIVISION 
—_ 
¥ 
% 
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You can explore new areas 
at IBM in 


COLLEGE INSTRUCTORS NEEDED 


Expanding two-year College of State University of New 

York ae full-time teachers in both CAL and 

MECHANICAL TECHNOLOGIES 

BS. . . Master's degree and/or teaching ¢x- 

perience belpral 

Salaries for those with advanced degrees and industrial 

experience start above $7000 

Write: W. R. Pulhamus, Head, Electrical Technology 

. or B.G. Davis, Head, Mechanical 

Technology Depe. 


MOHAWK VALLEY TECHNICAL INSTITUTE 
751 State Street 
Utica, New York 


Tel. RE 3-0451 


Creative people at IBM are hard at work on 
a problem that has vexed man since the 
dawn of history — communication with his 
fellow beings. One group of scientists and 
engineers, for instance, is working on multi- 
plexing techniques to channel data. This 
data has to be made available at desired 
times and places. Another group is develop- 
ing computer systems that will contro! com- 
plete warehousing or industrial operations. 
Careers in data communications are avail- 
able at IBM in these areas: circuit design & 
research, computer analysis & design, cryo- 
genics, industrial controls, inertial guidance, 
information theory, mathematics, optics, 
semi-conductor design, and solid state. 


A New World of Opportunity. A career with 
IBM offers excellent advancement opportu- 
nities and rewards. You will enjoy unusual 
professional freedom, comprehensive edu- 
cation programs, and the assistance of 
specialists of diverse disciplines. Working 
independently or as a member of a small 
team, your individual contributions are 
quickly recognized. This is a unique oppor- 
tunity for a career with a company that has 
an outstanding growth record. 
Qualifications: B.S., M.S., or Ph.D. in Elec- 
trical or Mechanical Engineering, Physics, 
or Mathematics — plus proven ability to 
assume a high degree of technical responsi- 
bility in your sphere of interest. 

For details, write, outlining background and 
interests, to: 

Mr. R. E. Rodgers, Dept. 598F 


IBM Corporation 
590 Madison Avenue 


New York 22, N. Y. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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CHIEF 
MECHANICAL 
DESIGN 
ENGINEER 


We are in immediate need of a 
Mechanical Design Specialist for 
~ to our Angeles 
office 


Candidate should a min- 
imum of 10 years’ experience in 
design of ger process 
piping; H & air conditio " 
above and below-ground util- 
ities; industrial equipment layout 
& design; instrumentation & 
controls. Some field experience 
desirable. 


All replies will be be kept 
in strictest confidence. 


Forward resume to 
Mr. John A. Oliver 


HOLMES & NARVER, INC. 
849 SO. BROADWAY 
LOS ANGELES, CALIF. 


PETROLEUM PRODUCTION 
RESEARCH 


Ph.D.—Physical Chemists, Physicists, 
Chemical Engineers, Petroleum Engi- 
neers, and Mechanical Engineers. 0 to 
3 years’ experience—fundamental and 
applied research in hydraulics, petro- 
physics, surface chemistry, reaction 
kinetics, and photoelasticity. 


New facilities, suburban location, ex- 
panding organization, liberal publica- 
tion policy, generous employee bene- 
fits, salaries commensurate with quali- 
fications. 

Please apply by letter, giving details of 
your training and experience, by writ- 
ing to CA-6707, care of “Mechanical 
Engineering.” 


MECHANICAL ENGINEERING 
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Professional Personnel Requisition 


Controls & Instrumentation Engineers 


Marquardt Aircraft —a leader in air and space propulsion and control sys- 
tems, high altitude rocket research and weapon support systems — offers 
a creative engineering environment in which you will find significant active 
projects. These include engine control systems for nuclear turbojet, inlet 
control systems for the North American F-108 and Hound Dog missile, 
control systems for the supersonic ramjet engine, feasibility studies of 
advanced and unique engine cycles, nozzle control for advanced ballistic 
missile components and other power system actuators. These control units 
include fluid and gas operated servo systems suited for environments 


above one thousand degrees. 


If you are an engineer experienced in fluid dynamics or fluid operated 
controls and interested in mechanisms designed for severe environmental 
conditions, you should consider one of the following engineering oppor- 


tunities at Marquardt: 


CONTROLS DESIGN 


To create components for pneumatic and 
hydraulic control systems. Work ranges 
from simple piston actuators to complex 
speed computing devices. All designed for 
high sensitivity, fast response, extreme 
environmental conditions and light weight. 
Should be experienced in machine design 
and have an understanding of basic design 
analysis. 


CONTROLS ANALYSIS 


To investigate aircraft and missile control 
problems through the application of analy- 
sis methods in mechanics and dynamics, heat 
transfer, compressible flow, and servomech- 
anisms. Position offers opportunity for cre- 
ative engineering. 


CONTROLS DEVELOPMENT 


Opportunity to create workable controls 
components. Must have a “feel” for hard- 
ware and desire to undertake broad engi- 
neering responsibility. Opportunity to solve 
“on-the-spot” engineering problems utiliz- 
ing pneumatic and hydraulic control analy- 
sis techniques. 


For additional information, please write 
Mr. Floyd E. Hargiss, Manager 
Professional Personnel, Dept. K-2 
Marquardt Aircraft Co. 

16555 Saticoy Street 
Van Nuys, California 


MECHANICAL ENGINEERING 


ENGINEERING STANDARDS 


Implement, establish and/or originate the 
use of standards both design and hardware 
for reduction of time and cost of engineer- 
ing effort. Must have knowledge of hydrau- 
lic and pneumatic design and components. 
Should be capable of setting up an evalua- 
tion program as required. Requires abilit 
to work with many engineering groups both 
in advisory and service capacity. 


CONTROL RELIABILITY 


To predict reliability of control of units and 
recommend appropriate design changes. 
Knowledge of servomechanisms and feed- 
back theory desirable. Should have back- 
ground in statistics and experience in reli- 
ability field. 

INSTRUMENTATION 


Specification and design of instrument com- 
ponents and systems for ground testing of 
supersonic ramjet engines, jet engine com- 
ponents, inlet controls, nuclear powerplant 
controls and emergency power units. Prefer 
instrumentation experience, including data 
acquisition and processing equipment. 
Familiar with process control systems. 


VAN NUYS AND POMONA, CALIFORNIA-—OGDEN, UTAH 
COOPER DEVELOPMENT CORP.— MONROVIA, CALIFORNIA—A MARQUARDT SUBSIDIARY 


AIRCRAFT CO. 
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“OPPORTUNITIES” .. . . . . 211-220 


GENERAL 
MAINTENANCE 
SUPERINTENDENT 


A nationally-known industrial chemical 
producer has an opening for a qualified 
mechanical engineer as plant mainte- 
nance superintendent in one of its major 
plants. 


Position responsibilities involve ad- 
ministration of the overall maintenance 
program in a multi-unit chemical proc- v] 
ess plant. 


Applicants should have 10-15 years’ 
previous experience in plant mainte- 
nance and engineering with recent ex- 
perience in maintenance supervision. 


Please submit a resume of background 
and experience, including current sal- 
ary. No references will be contacted 
without approval. All re- 
plies will be acknowledged. 


Write CA-6709, care of ‘‘Mechanical Engineering,” 


MECHANICAL 
ENGINEERS 


If you are a Graduate Engineer 
, interested in Sales, Research & 
Development or Application 
Engineering of Centrifugal 


At Los Alamos, the many-faceted field of engi- Pumps, Compressors, and Steam 
Turbines, we have a number of 
neering offers inspiration to skilled, imaginative challenging positions available 
professionals. Fascinating design and development which you should investigate. 
projects in chemical, metallurgical, electrical and Excellent opportunities exist 
: P for qualified men and salary is 
mechanical engineering are a vital part of the commensurate with ability. 
Laboratory’s diversified research program. And Interested applicants are in- 
vited to submit a complete 
engineering is just one of the many scientific ac- resumé of their training and ex- 
tivities in which far-seeing men and women find oir alae 
a challenge at the Laboratory of the future. DE LAVAL STEAM TURBINE 


COMPANY 


853 Nottingham Way 
For employment information, Trenton 2, New Jersey 


write to: Personnel Director 
Division 59-56 SALES ENGINEERS WANTED 


for New York, St. Louis, Cleveland, De- 
troit, Baltimore, San Francisco, and El 


lo S alamo S Paso, Texas. Prefer graduate Chemical, 
Electrical, or Mechanical Engineers with 


* wy two or three years’ industrial experience. 
scientific laboratory Trainees will receive intensive training 

OF THE UNIVERSITY OF CALIFORNIA course with daily classroom instruction at 
LOS ALAMOS, NEW MEXICO Waterbury factory before assignment to 


district office. Mail reply to 


H. E. Beane, Vice President 
THE BRISTOL COMPANY 
Waterbury 20, Connecticut 
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MECHANICAL 
DESIGN OPPORTUNITY 


Unusual opening available in pre- 
cision machine design field for expe- 
rienced engineer capable of advancing 
to supervisory status with long estab- 
lished medium-size company enjoying 
world-wide reputation for progress. 
Location Western New York. 


ALCO PRODUCTS NEEDS 


KEY PERSONNEL 


FOR NUCLEAR POWER 
ENGINEERING DEPT. 


REPORT DIRECTLY TO THE MANAGER 


HEAD REACTOR ENGINEER 


Supervises section responsible for reactor analysis, reactor 
experiments, thermal and hydraulics, mechanical core 
design, and mathematics. 


Advanced Technical Degree required. Ph.D. desirable. 
Several years’ experience in Nuclear Reactor Science and 


Address CA-6687, care of “Mechanical Engineering.” 


Electrical Engineers. 


Graduate; at least 5 years’ experience 
sign of industrial ustrial plant power 
systems. 


Mechanical Engineer. 


Graduate; at least 5 years’ experience de- i i y i = 
sign of industrial, Engineering necessary, plus experience in technical ad 
layout and piping. ministration. 


Piping Draftsmen. 


Experienced design and detailing of in- 
dustrial and process piping systems. 3 
to 5 years’ experience. 


company _bospitali- 
zation, life 
benefits. week. air condi- 
tioned offices, liberal salary. Permanent 
positions with excellent op) unities for 
advancement. Send com resume of 
education and experience with salary re- 
quirements to: 


PALMER AND BAKER ENGINEERS, INC 
P. O. Box 346 Mobile, Ala 


CHIEF PROJECT ENGINEER 


Administers and executes all projects in accordance with 
approved schedules and prepares and submits proposals. 


Establishes and maintains effective controls and schedules 
on all projects. 


Advanced degree desirable. Must have several years of 
direct line supervisory experience of engineering projects— 
preferably nuclear. 


HEAD PLANT SYSTEMS ENGINEER 


Opportunities Unlimited Supervises plant design engineering for the application of 
nuclear energy. Responsible for materials technology, in- 

ENGINEERING SOCIETIES cluding radio-chemistry and chemical engineering. 
PERSONNEL SERVICE INC. 


Advanced Technical Degree desirable. Several years of 
plant design experience necessary. Nuclear experience 


desirable. 
SECURITY... TOP WAGES... con, 
to: ay ministrative 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of 
positions available with leading organi- 
zations. . . . Employer pays fee in 
many cases. 


ALCO PRODUCTS 


INCORPORATED 
Schenectady 5, New York 


Under the auspices of the Five Founder 
Engineering Societies and affiliated Sse 
with other renowned Engineering Soci- 
eties, E.S.P.S. offers many years of 
placement experience in addition to 
world wide contacts. 


f 


BUSINESS OPPORTUNITIES 


Write for E.S.P.S. weekly Bulletin of 


Positions Available. ... See a partial 
listing of available positions in Person- NEW PRODUCTS WANTED 
nel Section. 
ELECTRICAL — MECHANICAL 
DON’T DELAY— lone, company with marketi ond 
soun nancial position desires new products in electrical-mechani 
power field. Eallent engineering, mancfacturing, eles and distribu 
tion facilities. products u marketable through indus- 
Offices in Major Cities in U. S. trial distribution channels and show real promise of increasing demand. 
New York Chicago “ : 
Wes Address CA-6690, % ‘‘Mechanical Engineering. 


Detroit San Francisco 
100 Farnswortn Ave. 57 Post St. 


It will pay you to read the announcements on these pages for an oppor- 
tunity that you may be looking for or one that may be of interest to you. 
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POSITIONS OPEN 


ENGINEERING FACULTY being expanded in E. E., M. E., and 
departments in vi, Positions at 
ucation and ¢ or hi: 
I. E. Prefer interests as follows: in E. B., circuit theory, 
electrical machinery, and electronics; in M. E. , aerodynamics aod 
fluid mechanics, with 2/3 teaching, 1/3 research; in I. E., manv- 
ounins engineering, control systems, and metallurgy. Send 
full background to . College of ing, University of 
Bridgeport, Park Avenue, Bridgeport 4, ticut. 


ENGINEERS—B.S. or Advanced Degree in Mechanical — ineer- 
ing or Mechanics. Expanding Research and Deve gan- 

ization has Challenging Positions with Unlimited cane Pros- 
pects for Men with Management Potential. Recent Graduates 
or Men with Experience in Dynamics, Stress Analysis, lastrumen- 
tation Vibrations. You will be expected to apply Superior 
Abilities in Developing Radically New Concepts in Extremel 

High Speed Automatic Machinery. Excellent Salaries, Outs! 

ing Employee Benefits. When applying submit complete resume 
and salary requirements. Address CA-6699, care of ““Mechan- 
ical ical Engineering i 


TWO TEACHERS, of Mechanics and Electricity. 
One, department head, D. mechanical engiveering preferred . 
Degree for position. B.S. or M.S. also con- 

h mechanics, strength of materials, chermodynam- 
lied electricity, general physics. Salary and rank 


nt on qualifications. Apply President, Montana School 
ines, Butte, Montana. 


MECHANICAL ENGINEERING FACULTY—A large Midwest 
aw has key openings in both the Machine Design area and 

ynamics and Heat Power area. Advanced degrees 
combed, industrial experience desired. MINIMUM SALARY— 
$6000 for sine months. Address CA-6672, care of ‘Mechanical 
Engineering.” 


POSITION AVAILABLE for teaching undergraduate and gradu- 
ate courses in fluid mechanics, heat transfer, and directing thesis 
research. Only applicants with Ph.D. degree considered. Salary 
compatible with qualifications. Write to Head, . of Me- 
chanical Engineering, Univ. of Kentucky, Lexington, Ky. 


ASSOCIATE and ASSISTANT PROFESSORS for fields of ad- 
vanced dynamics, advanced strength, and elasticity. Also have 
opening for graduate student as half-time instructor. Engi- 
neering Mechanics Dept., Kansas University, Lawrence, Kansas. 


RESIDENT ENGINEER WANTED. Graduate engincer with 
experience in supervision of construction on water, sewerage, 
steam power and/or building construction. Location generally 
midwest, but assignments may be to other areas in U. S. Estab- 
lished midwest consulting engineering firm. Reply in detail. 
Address CA-6668, care of "Mi ical Engineering. 


POSITIONS WANTED 


PHD., PROFESSOR and Head of the tt of Mechanics 
and Electricity, 42, with excellent record in teaching and engineer- 
ing Will organize engineering education, build laboratories. 
Speaks foreign languages. A CA-6676, care of ‘Mechani- 
cal Engineering.” 


SALES ENGINEER or Rep ive—Mechanical Engineer, 
34, 12 years’ diversified experience in petroleum and chemical 
industries, desires sales hg or ~~ Phila- 
delphia area “Mechanica! 
Engineering.’ 


EMPLOYMENT AGENCIES 


POSITIONS! 


objectives and use your best 
levels. No Ses yes. Send 
resume for appraisal & full information 


Engineers & 


Scientists, Executives, Inc. 
1026 17th St., N. W. Washington 6, D. C. 


SALARIED to We offer the orig- 
inal personal I hed 48 years). Pro- 
cedure of high standards to | require- 
ments. Identity co Particulars—R Bixby Inc., 562 
Brisbane Bidg., Buffalo 3, N. Y. 


BSME—Six years" experience in design, installation and analysis 
of mechanical and pneumatic ai systems. Desires position 
as a Technical Representative. Prefers the Pacific Northwest 
aod /or Alaska. Address CA-6698, care of ‘Mechanical Engi- 
neering.’ 


MECHANICAL ENGINEER Foreign Patent expert, special- 
ized transportation equi tt and motors, 9 yrs’ experience 
International Patent e the Hague. Knowledge French, 
German, Dutch. Available interviews July. Address CA-6701, 
care of “Mechanical Engineering.” 


PLANT ENGINEER or Maintenance Engineer position desired by 
Graduate Mechanical Engineer, 25 years’ experience in Design, 
Maintenance and Construction of Petro Chemical, heavy chemical 
and acetate fibre plants. Address CA-6702, care of “ MECHANI- 
CAL ENGINEERING.” 


EXPORT ENGINEER—MS(ME); MS(BA), 4/2 years’ ex- 
perience capital goods, in charge R & D overseas, license nego- 
tiations, sales & promotion abroad, liaison foreign affiliate, 4 
languages, seeks responsible position international division. 
Address CA-6703, care of ““Mechanical Engineering.” 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Seroud, Member ASME and 

Preadeor of Cleveland Engineering Agency Co., 2132 E. 9th St., 

Cleveland 15, Ohio, will help you find positions or men. 


REPRESENTATION WANTED 


ELECTRONIC POSITIONING CONTROL—Representative and 
U.S. Sales Agent wanted by Italian Manufacturer of Automatic 
Electronic Control for positioning steei plates and structurals in 
drilling, punching and similar operations. U.S. Patents peoding. 
now in productive ion in U.S. 
must be M. E. and abie to supervise design, construction and om- 
tion of special drives for U. S. buyers. He must have access to 
prospective users: steel fabricators, shipyards, aircraft industries, 
etc. Address CA-6700, care of "Mechanical Engineering.” 


the latter. 


ingenuity. 


port his progress in writing. 


ed with experts. 


Write Mr. L. G. Hill, 


PRODUCT DEVELOPMENT ENGINEER 


Product Development Engineer may mean 
a lot of things—from drawing board drudge 
to top-level creative man. At Battelle, it’s 


Battelle needs men who can take the raw 
need for a device or other product, and ot 
creative imagination in developing +” 
takes a graduate M.E. with a broad ba 
ground of diverse experience and of Beam 
It also takes a man who can as- 
sume full responsibility for concept, for direct- 
ing detailed work, for supervision of construc- 
tion and testing. He needs the ability to re- 


Such a man is backed up at Battelle by ex- 
perts in plastics, metallurgy, metals 
electrical engineering, manufacturing en- 
owe aay g and many, many others. Compre- 

ensive shop facilities with skilled technicians 
prototypes. Fine libraries 


For you, if you fill the bill, there is refresh- 
i ariety, full benefits and competitive 
re with excellent opportunity to grow. 


BATTELLE MEMORIAL INSTITUTE 


505 King Avenue, Columbus 1, Ohio 


May, 1959 


McGuffey.. 


The Roundup. 
The ASME News 


MECHANICAL ENGINEERING 


A Challenge to ASME, G. B. Warren... 
Graphitization Failures in Piping, J. B. Nuchols and J. R. 


Three Models for Three Ranges... The daw 707, 2: E. Steiner.. 46 
“Zytel” Spur Gears, K. W. Hall and H iS. dives 50 
Using Statistics to Analyze Materials w. 
Richardson....... 
Programming, Joe Crabtree; APT System, * A 
Organization, J. J. Childs; Machine Design, R 
Retrofit, P. D. Tilton; Economies, W. D. Beeby; 
Potentialities, W. M. Stocker, Jr.; Air Force, Ww M. Webster; 
APT Joint Effort, D. T. Ross 


Briefing the Record. 71 
Photo Briefs... . 82 
European Survey . 86 
ASME Technical Digest. 88 
Books Received in Library a ae 
ASME Boiler and Pressure Vessel Code......... 


CARD INDEX Vol. 81, No. 5 


K. 


joining, 


ing information. 


MECHANICAL 
ENGINEERING 
SUPERVISOR 


Southern California manufacturing company (aircraft) is secking 
a registered professional BSME, experienced in all phases of me- 
chanical engineering as related to plant facilities, machinery and 
equipment design, construction, and maintenance. 


Supervisory experience must include direction of professional engi- 
neers and technical personnel. Replies should include all identify- 
Arrangement will be made for a personal inter- 
view with acceptable candidates. 


Address CA-6711, care of ‘Mechanical Engineering."’ 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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CITY OF MANITOWOC 


INSTALLS SIXTH 
WICKES 


R. E. Cannard— Chief Engineer and General Manager 


Manitowoc Public Utilities Commission has just installed the sixth Wickes Steam Generator to We ror th tate developments in 

help provide power for the City of Manitowoc, Wisconsin, and its surrounding area. The gute Widen tated tiheten 
continued selection of Wickes equipment by this progressive municipality is a tribute to the A-type water tube units now built 


dependability and quality of Wickes Steam Generators. for capacities up to 75,000 Ibs. 
per hour for oil and gas fuels. 
Wickes Boiler Co. builds steam generators for all branches of industry .. . for municipalities Request bulletins 56-1 and 57-1 


and for private and public buildings. Wickes units are available in sizes up to 500,000 Ibs. of for full information. 
steam per hour and are designed for high or low steam pressures and temperatures, and for 
all types of fuels and firing methods. There is a Wickes design available for your needs. 


Write for bulletin 55-1, showing the wide variety of designs and sizes available in both field- 
erected and shop-assembled* steam generators, or ask the nearest Wickes representative to 
call on you for full information. 


| . WICKES BOILER CO., SAGINAW 13, MICHIGAN 
W | ( DIVISION OF THE WICKES CORPORATION 
3 ; RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston + Chicago 


Cleveland Dallas * Denver * Detroit * Houston « Indianapolis Los Angeles 
Memphis Milwaukee * New York City * New Orleons * Portiand, Ore. 
Seaginew Son Francisco * Springfield, lll. * Tulsa 
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CONSULTING 


SERVICE 


Manufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 


BLACK & VEATCH 
CONSULTING ENGINEERS 
Electricity— W ater —Sewage— Industry 


Reports, Designs, Supervision of Construction 
Investig , Valuation and Rates 


1500 Meadow Leke Parkway, Kenses City 14, Mo. 


hulji ian Copoualion 


ENGINEERS sont 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


GUY B. PANERO ENGINEERS 


CONSULTING ENGINEERS 


630 Third Avenue 
New York 17, New York 


Tel: YUkon 6-4949 


\y GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Supervision of Construction 


Mechanical @ Electrical @ Nuclear 
Sanitery @ Chemical Laboratory 
Business and Economic Research 


New York READING, PA. Washington 


PETER F. LOFTUS CORPORATION 
Design and Consulting E $ 
Electrical * 
Structural * Civil 
Nuclear Architectural 
FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvania 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 


HARZA COMPANY 


Calvin V. Davis 
D. Harza 
Hydroelectric Plants and Dams 
nm Lines 


WELD TESTING 
Qualification of Operators—Supervision 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, la. Chicago 4, Illinois 


1154 Hanna Building 
Cleveland 15, Ohio 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, Inc. 


Engineers and Consultants 
Electrical—Mechanical—Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
rveys—Appraisals—Reports 
Machine Design—Technical Publications 
ON YORK 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N.J. Adams 2-6258 


SVERDRUP & PARCEL 


Engineers—Consultants 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industrial Plants 
Studies e Reports 
ST. LOUIS 


San Francisco Washington 


M. W. KELLOGG 


Analyses 


FOR BOOKLET 
DESC TRIBING THIS SERV ICE 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y. 


An announcement in this 
section will acquaint others 


with your specialized practice. 


TERMEC S.A. 


Petroleum Field and Industrial 
Applications; Corrosion Mitigation 


Apartado Este 4575 Cable: TERMEC 
Caraces, Venezuela 


The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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“No man 
can improve 


an original invention...” 
—William Blake 


Tere are many scientists today who would 
argue this point with Blake. 


At Bell Telephone Laboratories, for example, 
we have seen original inventions improved 
and re-improved countless times, the better 
to serve mankind. 


But William Blake went on to say “... 

nor can an original invention exist without 
execution organized, delineated and 
articulated.” Here Blake expressed ideas 
that apply with striking emphasis today. 

At Bell Laboratories organized effort is 
constantly aimed at fostering an 
environment in which inventions can exist 
and prosper, where they can be 

expressed either as ideas or in physical 
form, and where clear understanding 

of their principles can be achieved. 


By helping scientists and engineers to 
reach for the things they seek, by 
organizing and coordinating their efforts, 
Bell Laboratories has made important 
contributions to the art of communications: 
proof of the wave nature of the electron, 


first research in radio astronomy, discovery of 


the transistor principle, invention of the 


feedback amplifier. Such ventures into the 


unknown have twice brought the Nobel Prize to 
Bell Laboratories scientists, and at the same time 
have helped create the most efficient and versatile 
telephone system ever known. 


William Blake (1757-1827), a versatile genius, was 
famous for brilliant, sometimes prophetic, insights which 
he expressed with provocative beauty in drawing, painting, 
poetry and prose. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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_ Actuates Another Precision Product 


A PRODUCT OF GENERAL ELECTRIC 


ae 
GUARDETTE 


The Guardette is a motor protection device of numerous and 
varying applications. Manufactured by General Electric 
Company’s Appliance Control Department, the Guardette 
protects the motor from over-heated windings under locked 
rotor or any condition of overload. It is used for appliances, 
such as washers, dryers, disposals and dishwashers; for 
hermetic motors in refrigerators, freezers and room air 
conditioners; and for general purpose motors. With space 
saving such an important factor, the Guardette offers only 
1” diameter. In addition it provides easy mounting, a wide 
range of adjustment, precise calibration, dependability in 
performance and long load life. 


The list of manufacturers specifying Chace Thermostatic 
Bimetal reads like the “400” in American industry. But 
large or small, prominent or momentarily little-known, all 
are super-critical of the often minute bit of metal upon which 
the action of their product depends. A variation of a few 
degrees in the resp of a tor protector can mean 
total destruction of the equipment, perhaps a much larger 
loss. That’s why critical buyers look to Chace year after year 
for thermostatic bimetal which is uniform in its alloys, uni- 
form in its processing, uniform in its precision production 
methods, uniform in its inspection procedures. Chace’s main- 
tenance of excellent relations with the world’s most par- 
ticular buyers for over a third of a century proves we and 
they are on the right track. 


When your new temperature responsive device approaches 
the design stage remember that Chace Thermostatic Bimetal 


| 4 yf is available in strip, coil or completely fabricated and as- 
sembled elements of your design. Send for ‘Successful Appli- 


cations of Chace Thermostatic Bimetal,” containing many 
pages of design data. 


W. M. CHACE CO. 
Theunorstalic Bimeltal 


1619 BEARD AVE., DETROIT 9, MICH. 
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Tested like a patient's heartbeat 
and blood pressure in surgery... 


THIS HUGE pressure vessel—believed to be the largest ever built— 
was conceived for the extremely high operational requirements of 
30,000 psi and test pressure of 45,000 psi. 

Designed and built by Loewy-Hydropress Division of Baldwin- 
Lima-Hamilton for the United States government, this unusual 
piece of equipment required an elaborate testing procedure com- 
parable in precision to the observation of a patient’s heart during 


a surgical operation. 

More than 80 SR-4® strain gages, products of B-L-H’s E&l 
Division, were located at all critical points of the structure. Over 
1500 readings were taken of the strains and stresses developed 
during loading the vessel up to 45,000 psi and down again. 

Measurements obtained during this procedure were used for 
both the analytical computations and the graphical plotting of 
stress-strain diagrams required to describe the successful accep- 
tance tests. 

Fabrication and testing were performed entirely at B-L-H’s é ay 
Eddystone Division—another demonstration of the integrated inter- i 
divisional facilities of the Baldwin-Lima-Hamilton Corporation. 

Loewy coordinates the teamwork of its B-L-H fellow divisions 
in many technical fields. For creative engineering, research and 

development in the area of high-pressure hydraulics, direct 
View of Loewy high-pressure vessel showing 
pressure cylinder withdrawn for loading your inquiries to Loewy-Hydropress Division, Dept. F-6. 


Loew y-Hydropress Division 


BALDWIN :- LIMA: HAMILTON 


111 FIFTH AVENUE. NEW YORK 3,N.Y. Rolling mills * Hydraulic machinery ¢ Industrial engineering 


ENVIRONMENT for 
EXPLORATION— 


Engineers and scientists at Gen- 
eral Atomic’s John Jay Hopkins 
Laboratory for Pure and Ap- 
plied Science are conducting 2 
nuclear research and develop- 


ment in an atmosphere of cre- 


ative freedom. Mechanical, metallurgical, chemical and electrical engineers — physicists, 
chemists and mathematicians. Together they are engaged in such diversified, long-term 
projects as advanced high-temperature gas-cooled 
reactors for land-based applications — maritime 
gas-cooled reactors—controlled thermonuclear re- 
actions—space propulsion—research reactors— 
basic research in the sciences. Because of the rapid 


expansion of these programs, there are openings for 


scientists and engineers, including senior positions, 
at the Laboratory in San Diego, California. Write 


Dept. 6-M, P. O. Box 608, San Diego 12, Calif. 


GENERAL ATOMIC GA GD 


DIVISION OF 


GENERAL DYNAMICS © 
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_ Where tomorrow’s 
machines get 


_ their bearings 


THE MOST MODERN DYNAMOMETER in the bearing 
industry—with output torque of 30,000 Ib. ft.—tests rear 
axles, transmissions, and other drive units, right here in 
the Timken Company’s new physical laboratory. Modern 
electronic instruments swiftly and accurately record in- 
formation on load, speed and efficiency. Besides the 
testing equipment shown on this page, there’s a 7-speed 
deflection test machine. Equipment to study fretting 
corrosion. An electronic instrument development lab. 
Profilographs that measure surface accuracy to millionths 
of an inch. This new $1,500,000 research center has 
32,000 square feet to house the latest testing equipment 
helping to make better and better bearings—solve your 
problems. 

This new laboratory is the latest example of Timken 
Company pioneering. Pioneering that has made Timken 
tapered roller bearings first for 60 years. Our newest 
project is researching the realm of ultra-high bearing 
speeds and temperature. For more information, write 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable: “'TIMROSCO”’. Makers of Tapered Roller Bearings, 
Fine Alloy Steels and Removable Rock Bits. 


WANT TO KNOW THE RIGHT LUBRICANT FOR YOUR 
EQUIPMENT? This Lubrication Engineering Laboratory 
uses the latest techniques to compile an approved 
lubricant list for Timken bearing applications —a list 


that'll help manufacturers and users of 
machinery stretch their dollars. 


60 YEARS OF LEADERSHIP 1899-1959 


TIMKEN 


TAPERED ROLLER BEARINGS 
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